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FOREWORD : This  report  presents  the  results  of  the  bioassay  of 

tris  (2,3-dibromopropyl)  phosphate  conducted  for  the  Carcinogenesis 
Testing  Program,  Division  of  Cancer  Cause  and  Prevention,  National 
Cancer  Institute  (NCI),  National  Institutes  of  Health,  Bethesda, 
Maryland.  This  is  one  of  a series  of  experiments  designed  to  deter- 
mine whether  selected  chemicals  have  the  capacity  to  produce  cancer 
in  animals.  Negative  results,  in  which  the  test  animals  do  not  have 
a significantly  greater  incidence  of  cancer  than  control  animals,  do 
not  necessarily  mean  the  test  chemical  is  not  a carcinogen  because 
the  experiments  are  conducted  under  a limited  set  of  circumstances. 
Positive  results  demonstrate  that  the  test  chemical  is  carcinogenic 
for  animals  under  the  conditions  of  the  test  and  indicate  a potential 
risk  to  man.  The  actual  determination  of  the  risk  to  man  from  animal 
carcinogens  requires  a wider  analysis. 

CONTRIBUTORS : This  bioassay  of  tris  (2,3-dibromopropyl)  phosphate 

was  conducted  by  Mason  Research  Institute,  Worcester,  Massachusetts, 
initially  under  direct  contract  to  the  NCI  and  currently  under  a sub- 
contract to  Tracor  Jitco,  Inc.,  prime  contractor  for  the  NCI  Carcino- 
genesis Testing  Program. 

The  experimental  design  was  determined  by  the  NCI  Project  Offi- 
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by  Mr.  G.  Wade  (3)  and  Ms.  E.  Zepp  (3).  Chemical  analysis  was  per- 
formed by  Midwest  Research  Institute  (4)  and  the  analytical  results 
were  reviewed  by  Dr.  N.  Zimmerman  (5). 

Histopathologic  examinations  were  performed  by  Dr.  A.  S.  Krishna 
(3)  and  Dr.  A.  Russfield  (3)  at  the  Mason  Research  Institute,  and  the 
diagnoses  included  in  this  report  represent  the  interpretation  of 
these  pathologists.  Histopathology  findings  and  reports  were  re- 
viewed by  Dr.  R.  L.  Schueler  (6). 

Compilation  of  individual  animal  survival,  pathology,  and  summary 
tables  was  performed  by  EG&G  Mason  Research  Institute  (7);  the  statis- 
tical analysis  was  performed  by  Mr.  W.  W.  Belew  (5)  and  Dr.  J.  R. 
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SUMMARY 


A bioassay  of  technical-grade  tris  ( 2 , 3-dibromopropy 1 ) phosphate 
(TBP)  for  possible  carcinogenicity  was  conducted  using  Fischer  344 
rats  and  B6C3F1  mice.  TBP  was  administered  in  the  feed,  at  either  of 
two  concentrations,  to  groups  of  55  male  and  55  female  rats,  and  50 
male  and  50  female  mice.  The  high  and  low  dietary  concentrations  of 
TBP  administered  were,  respectively,  100  and  50  ppm  for  the  male  and 
female  rats,  and  1000  and  500  ppm  for  the  male  and  female  mice.  After 
a 103-week  dosing  period,  observation  of  the  rats  and  mice  continued 
for  1 or  2 additional  weeks.  For  each  species,  55  animals  of  each 
sex  were  placed  on  test  as  controls.  No  TBP  was  added  to  their  diet. 

In  both  species,  adequate  numbers  of  animals  in  all  groups  sur- 
vived sufficiently  long  to  be  at  risk  from  late-developing  tumors. 

Kidney  tubular-cell  adenomas  were  observed  at  incidences  which 
were  significant  for  dosed  rats  of  both  sexes  by  all  statistical  tests 
applied.  For  male  rats  there  was  a significant  positive  association 
between  the  incidence  of  kidney  tubular-cell  adenocarcinomas  and  di- 
etary concentration  of  TBP.  Other  neoplastic  lesions  appearing  in  the 
treated  rats  were  not  statistically  significant  when  compared  with  the 
control  groups. 

Among  mice,  a number  of  malignant  and  benign  tumors  were  asso- 
ciated with  TBP  administration.  These  tumors  included  renal  tubular- 
cell carcinoma  and  adenoma;  squamous-cell  papilloma  and  carcinoma  of 
the  forestomach;  hepatocellular  carcinoma  and  adenoma;  and  bronchiolar/ 
alveol  :r  adenoma  and  carcinoma. 

Renal  tubular-cell  carcinomas  were  observed  at  a statistically 
significant  incidence  in  male  mice  but  none  were  observed  in  females. 
Tubular-cell  adenomas  were  observed  in  treated  mice  of  both  sexes, 
but  not  in  their  respective  controls.  The  incidence  of  tubular-cell 
adenomas  was  significant  in  male  mice  but  not  in  females. 

Squamous-cell  carcinomas  were  observed  in  forestomachs  of  mice 
of  both  sexes  but  not  in  their  respective  controls.  The  incidence  was 
significant  in  females  but  not  in  males.  The  incidences  of  squamous- 
cell papillomas  of  the  forestomach  were  significant  in  mice  of  both 
sexes . 

Incidences  of  hepatocellular  carcinoma  and  hepatocellular  adenoma 
were  each  significant  in  female  mice.  Tumor  incidence  among  male  mice 
was  not  significant  for  hepatocellular  carcinomas  or  hepatocellular 
adenomas . 
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The  proportion  of  mice  of  each  sex  having  bronch iolar /alveolar 
adenoma  or  carcinoma  or  both  had  a significant  positive  dose-related 
trend.  The  incidence  of  bronchiolar/alveolar  carcinomas  exhibited  a 
significant  positive  dose-related  trend  for  males,  but  not  for  fe- 
males. 


It  is  concluded  that  under  the  conditions  of  this  study  orally 
administered  TBP  was  carcinogenic  to  B6C3F1  mice,  causing  increased 
incidences  of  tumors  in  livers,  lungs,  and  stomachs  of  female  mice 
and  in  kidneys,  lungs,  and  stomachs  of  male  mice.  TBP  was  also  car- 
cinogenic in  Fischer  344  rats,  causing  an  increased  incidence  of  kid- 
ney tumors  in  both  sexes. 
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I.  INTRODUCTION 


Tris  (2 ,3-dibromopropyl)  phosphate  (TBP)  (NCI  No.  C03270)  is  a 
compound  that  has  been  widely  used  as  a flame  retardant  for  synthetic 
fabrics,  particularly  those  made  into  sleepwear  for  infants  and  young 
children.  Because  of  the  potential  for  ingestion  (via  mouthing  hab- 
its) and  extensive  dermal  exposure  of  youngsters  to  this  compound, 
and  as  a result  of  the  minimal  amount  of  data  available  from  chronic 
studies,  TBP  was  selected  for  inclusion  in  the  National  Cancer  Insti- 
tute (NCI)  Carcinogenesis  Testing  Program. 

The  Chemical  Abstracts  Service  (CAS)  Ninth  Collective  Index 
(1977)  name  for  this  compound  is  2 , 3-dibromo-l-propanol  phosphate 
(3:1).  It  is  also  known  as  tris  (dibromopropyl)  phosphate;  Fire- 
master  T23P;  or  simply  as  Tris  or  TBP. 

Because  of  its  low  cost,  effectiveness  in  relation  to  other 
chemicals,  ease  of  application  to  synthetics,  and  general  availabil- 
ity, TBP  is  one  of  the  most  widely  utilized  flame  retardants  (Daniher, 
1976).  It  has  been  reported  that  approximately  3 x 10  pounds  of  the 
chemical  have  been  used  annually  by  the  U.S.  textiles  industry  in 
recent  years  (Osterberg,  1976).  The  compound  is  primarily  used  to 
treat  such  fabrics  as  polyester,  acetate,  and  triacetate  (Simpson, 
1976).  In  addition  to  its  use  by  the  textile  industry,  TBP  is  also 
a fire  retardant  additive  for  polystyrene  and  polyurethane  foams, 

* 

The  CAS  registry  number  is  126-72-7. 
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polyvinyl  chloride  and  phenolic  resins,  intumescent  and  nonintumes- 
cent  paints,  paper  coatings,  and  rubber. 

Exposure  to  TBP  occurs  in  the  general  population  primarily  among 
those  who  wear  TBP-treated  garments.  In  April  1976,  the  U.S.  Consumer 
Product  Safety  Commission  estimated  that  approximately  60  percent  of 
childrens'  sleepwear  was  treated  with  TBP  (Simpson,  1976).  Occupa- 
tional exposure  of  workers  in  the  textile  industry  as  well  as  in  other 
TBP-utilizing  industries  is  also  likely. 

Studies  conducted  by  St.  John  et  al.  (1976)  and  Brieger  et  al. 
(1968)  failed  to  indicate  any  evidence  of  TBP  absorption  following 
dermal  contact  with  treated  fabric.  However,  TBP  applied  directly 
to  the  skin  of  rats  and  humans  was  subsequently  absorbed  (St.  John 
et  al.,  1976).  The  surface  concentration  of  TBP  varies  among  fabrics 
but  most  surface  TBP  can  be  washed  out.  After  three  laundering 
cycles,  the  surface  concentration  of  a polyester  fabric  sample  was 
reduced  from  an  initial  level  of  4300  ppm  to  65  ppm  and  an  acetate 
fabric  sample  from  600  ppm  to  90  ppm  (Morrow  et  al.,  1976).  TBP  may 
be  extracted  from  treated  fabric  by  saliva  (Brieger  et  al.,  1968). 
Thus,  infants  and  young  children  who  mouth  blankets  and  clothing  may 
experience  chronic  exposure  through  ingestion  as  well  as  dermal  ab- 
sorption. TBP  was  shown  to  cause  dose-related  allergic  sensitization 
in  human  subjects  exposed  to  the  chemical  under  conditions  of  maximi- 
zation testing  (Morrow  et  al.,  1976),  and  the  chemical  was  judged  by 
the  authors  to  be  a weak  to  mild  sensitizer. 
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Positive  results  were  noted  in  an  in  vitro  test  system  utilizing 


increases  in  DNA  repair  activity  of  human  cells  exposed  to  the  test 
chemical  as  an  indicator  of  chemically  induced  damage  to  the  genetic 
material  (Stich,  1976).  TBP  was  also  found  to  induce  basepair 
substitution  mutations  in  a histidine-requiring  strain  of  Salmonella 
typh imurium  (the  Ames  Test  using  Strain  TA  1535)  (Prival  et  al., 
1977).  Mutagenic  activity  was  extractable  from  TBP-treated  fabrics 
even  after  three  cycles  of  laundering  with  detergent  (Prival  et  al., 
1977). 
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II.  MATERIALS  AND  METHODS 


A.  Chemicals 

The  tris  (2 , 3-dibromopropyl)  phosphate  (TBP)  utilized  for  the 
chronic  bioassay  was  manufactured  by  Michigan  Chemical  Corporation 
under  the  trade  name  Firemaster  LV-T23P.  The  compound  was  analyzed 
by  Midwest  Research  Institute.  Thin-layer  chromatography  was  per- 
formed utilizing  two  solvent  systems  (benzene: icopropanol  and  chloro- 
formrethyl  acetate).  Each  plate  showed  only  one  spot.  High-pressure 
liquid  chromatography  (Waters  ALC/CPL  301)  showed  the  presence  of  one 
homogeneous  peak.  Nuclear  Magnetic  Resonance  (Varian  AA  100)  spectra 
conformed  to  reference  spectra  provided  by  Sadtler  Research  for 
Firemaster-grade  tris  ( 2 , 3-dibromopropyl ) phosphate.  Infrared  anal- 
ysis was  consistent  with  the  structure  of  the  compound  and  no  extra- 
neous peaks  were  noted. 

Throughout  this  report  the  term  TBP  is  used  in  referring  to  this 
material . 

To  determine  the  concentration  of  1 , 2-dibromo-3-chloropropane 
(DBCP)  present  as  a contaminant  in  the  batch  of  TBP  used  in  this 
bioassay,  analyses  were  performed  at  Midwest  Research  Institute  using 
vapor-phase  chromatography.  No  DBCP  was  detected  using  methodology 
providing  a sensitivity  of  100  ppm. 

B.  Dietary  Preparation 

The  basal  laboratory  diet  for  both  treated  and  control  animals 

(D  . . 

was  Wayne  Lab-Blox^  (Allied  Mills,  Inc.,  Chicago,  Illinois).  TBP  was 
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administered  to  the  treated  animals  as  a component  of  the  diet.  The 
chemical  was  mixed  with  ground  Wayne  Lab-Blox  meal  using  a 6 kg 
capacity  Patterson-Kel ley  twin-shell  stainless-steel  V-blender.  The 
treated  diets  were  prepared  once  weekly  and  stored  at  4°C. 

C . Animals 

Two  animal  species,  rats  and  mice,  were  used  in  the  carcinogeni- 
city bioassay.  Fischer  344  rats  and  B6C3F1  mice  were  obtained  through 
contracts  of  the  Division  of  Cancer  Treatment,  National  Cancer  Insti- 
tute. Animals  of  both  species  were  supplied  by  the  Frederick  Cancer 
Research  Center,  Frederick,  Maryland.  Treated  and  control  animals 
for  both  species  were  received  in  separate  shipments. 

Upon  arrival,  a random  sample  of  animals  was  examined  for  nema- 
tode infestation  and  other  signs  of  disease.  The  remaining  animals 
were  quarantined  for  2 weeks  prior  to  initiation  of  test.  Animals 
were  assigned  to  groups  and  distributed  among  cages  so  that  average 
body  weight  per  cage  was  approximately  equal  for  a given  sex  and 
species . 

D.  Animal  Maintenance 

All  animals  were  housed  by  species  in  rooms  having  a temperature 

(5) 

range  of  23°  to  34°C.  Incoming  air  was  filtered  through  Tri-Dek 

® . , . . . 

15/40  denier  Dacron  filters  (Tri-Dim  Filter  Corp.,  Hawthorne,  New 
Jersey)  providing  six  changes  of  room  air  per  hour.  Fluorescent 
lighting  was  provided  on  a 12-hour-daily  cycle. 
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Rats  were  housed  five  per  cage  by  sex  in  suspended  polycarbonate 
cages  equipped  with  nonwoven  fiber  filter  sheets.  For  the  first  8 
months  of  test,  corncob  bedding  (SAN-I-CEL  , Paxton  Processing  Com- 
pany, Paxton,  Illinois)  was  supplied.  Hardwood  chips  (Aspen  bedding, 
American  Excelsior  Company,  Baltimore,  Maryland)  were  substituted  for 
the  remainder  of  the  study.  Bedding  and  clean  cages  were  provided 
two  or  three  times  weekly.  Stainless  steel  cage  racks  (Fenco  Cage 
Products,  Boston,  Massachusetts)  were  cleaned  once  every  two  weeks 
and  disposable  filters  were  replaced  with  the  same  frequency. 

Mice  were  housed  five  per  cage  by  sex  in  shoe  box  type  polycar- 
bonate cages  fitted  with  stainless  steel  lids  (Lab  Products,  Inc., 
Garfield,  New  Jersey)  and  nonwoven  fiber  filter  bonnets.  Ground 
corncob  bedding  (Bed-o-Cobs  , The  Andersons  Gob  Division,  Maumee, 
Ohio)  was  supplied  for  the  first  4 months  of  test.  Thereafter,  it 
was  replaced  by  Aspen  bedding.  Clean  cages,  lids,  and  bedding  were 
provided  twice  weekly.  Reusable  filters  and  pipe  racks  were  sani- 
tized once  every  2 weeks  throughout  the  study. 

Food  and  water  were  available  libitum.  Water  was  available 
from  250  ml  polycarbonate  water  bottles  equipped  with  rubber  stoppers 
and  stainless  steel  sipper  tubes.  Bottles  were  replaced  twice  weekly 
and,  for  rats  only,  water  was  supplied  as  needed  between  changes. 

All  rats  used  in  this  study  were  housed  in  a room  with  other 

* 

rats  receiving  diets  containing  2-chloro-p-phenylenediamine  sulfate 
* 

CAS  registry  numbers  are  given  in  parentheses. 
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(61702-44-1);  o-anisidine  hydrochloride  (134-29-0);  and  p-anisidine 
hydrochloride  (20265-97-8). 

All  mice  used  in  this  study  were  housed  with  other  mice  receiving 
diets  containing  o-anisidine  hydrochloride  (134-29-0);  N-(l -naphthyl) 
ethylenediamine  dihydrochloride  ( 1465-25-4) ; 2-chloro-p-phenylenedia- 
mine  sulfate  (61702-44-1);  p-anisidine  hydrochloride  (20265-97-8); 

2 , 3 , 5 , 6-tetrachloro-4-nitroanisole  (2438-88-2);  aniline  hydrochloride 
(142-04-1);  and  acetone  (67-64-1). 

E . Selection  of  Initial  Concentrations 

In  order  to  establish  the  maximum  tolerated  concentrations  of 
TBP  for  use  in  the  chronic  study,  subchronic  toxicity  tests  were  con- 
ducted with  both  rats  and  mice.  Animals  of  each  species  were  distri- 
buted among  six  groups,  each  consisting  of  five  males  and  five 
females.  TBP  in  corn  oil  was  administered  by  gavage  to  five  of  the 
six  rat  groups  at  dosages  of  1,  3,  10,  30,  and  100  mg/kg/day  and  five 
of  the  six  mouse  groups  at  dosages  of  10,  30,  100,  300,  and  1000  mg/ 
kg/day.  The  sixth  group  of  each  species  served  as  a control  group, 
receiving  only  corn  oil.  Intubation  was  performed  5 days  a week  for 
8 weeks. 

In  male  rats  a slight  depression  in  mean  body  weight  was  ob- 
served at  30  and  100  mg/kg/day  and  one  animal  died  at  100  mg/kg/day. 

No  depression  in  mean  body  weight  or  mortality  were  seen  in  the  female 
rats.  The  high  dose  selected  for  the  chronic  study  was  10  mg/kg/day 
for  rats  of  both  sexes.  Slight  depression  in  mean  body  weight  was 


7 


observed  in  male  mice  at  300  mg/kg/day.  Two  males  and  three  females 
died  at  1000  mg/kg/day.  The  high  dose  selected  for  the  chronic  study 
was  100  mg/kg/day  for  mice  of  both  sexes. 

In  the  chronic  study,  TBP  was  administered  in  the  diet  (instead 
of  by  gavage)  at  a concentration  of  0.01  percent  (100  pprni)  for  rats 
and  0.1  percent  (1000  ppm)  for  mice.  Expressed  in  mg/kg/day,  the 
initial  dosage  for  rats  was  approximately  5 mg/kg/day,  50  percent  of 
the  intended  dosage  (of  10  mg/kg/day),  and  in  mice  it  was  approxi- 
mately 160  mg/kg/day,  160  percent  of  the  intended  dosage.  Because 
mean  body  weight  in  both  species  increased  during  the  chronic  study 
at  a faster  rate  than  food  consumption,  dosages  on  a body  weight 
basis  would  progressively  decrease  to  a slight  extent.  Taking  this 
effect  into  account,  it  is  estimated  that  during  the  chronic  study 
the  time-weighted  average  dose  for  rats  would  have  been  about  40  per- 
cent and  for  mice  about  140  percent  of  the  intended  dosage.  These 
estimates  are  consistent  with  the  lack  of  body  weight  effect  in  the 
rats  and  the  definite  compound-related  depression  of  mean  body  weight 
observed  in  mice. 

F . Experimental  Design 

The  experimental  design  parameters  for  the  chronic  study  (spe- 
cies, sex,  group  size,  concentrations  administered,  and  duration  of 


The  conversion  was  based  on  an  estimated  average  body  weight,  during 
the  subchronic  study,  of  200  g/rat  and  25  g/mouse,  and  food  consump- 
tion of  10  g/day/rat  and  4 g/day/mouse. 
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treated  and  untreated  observation  periods)  are  summarized  in  Tables 
1 and  2 . 

The  low  dose,  high  dose,  and  control  rats  were  all  approximately 
6 weeks  old  at  the  time  they  were  placed  on  test.  Control  rats  were 
placed  on  test  one  week  earlier  than  treated  rats.  The  high  and  low 
dietary  concentrations  of  TBP  were  100  and  50  ppm,  respectively. 
Treated  rats  were  supplied  with  dosed  feed  for  a total  of  103  weeks 
followed  by  a 1-  or  2-week  observation  period. 

The  low  dose,  high  dose,  and  control  mice  were  all  approximately 
6 weeks  old  at  the  time  they  were  placed  on  test  but  control  mice  were 
placed  on  test  2 months  earlier  than  treated  mice.  The  high  and  low 
dietary  concentrations  of  TBP  administered  to  males  and  females  were 
1000  and  500  ppm,  respectively.  Treated  mice  were  supplied  with  dosed 
feed  for  a total  of  103  weeks  followed  by  a 1-week  observation  period. 
G.  Clinical  and  Histopathologic  Examinations 

Animals  were  weighed  immediately  prior  to  initiation  of  the  ex- 
periment. Body  weights  were  recorded  twice  weekly  for  the  first  12 
weeks  of  the  study  and  at  monthly  intervals  thereafter.  From  the 
first  day,  all  animals  were  inspected  twice  daily  for  mortality. 

Food  consumption,  for  two  cages  from  each  group,  was  monitored  for 
seven  consecutive  days  once  a month  for  the  first  nine  months  of  the 
bioassay  and  for  three  consecutive  days  each  month  thereafter.  The 
presence  of  tissue  masses  and  lesions  was  determined  by  monthly 
observation  and  palpation  of  each  animal. 
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TABLE  1 


DESIGN  SUMMARY  FOR 

FISCHER  344 

RATS 

TBP  FEEDING 

EXPERIMENT 

INITIAL 

TBP 

OBSERVATION  PERIOD 

GROUP 

CONCEN- 

TREATED  UNTREATED 

SIZE 

TRATION^ 

(WEEKS)  (WEEKS) 

MALE 

CONTROL 

55 

0 

107 

LOW  DOSE 

55 

50 

103 

0 

1 

HIGH  DOSE 

55 

100 

103 

0 

1 

FEMALE 

CONTROL 

55 

0 

107 

LOW  DOSE 

55 

50 

103 

0 

1 

HIGH  DOSE 

55 

100 

103 

0 

2 

Concentrations  in  parts  per  million. 
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TABLE  2 


DESIGN  SUMMARY 

FOR  B6C3F1  MICE 

TBP  FEEDING 

EXPERIMENT 

INITIAL 

TBP 

OBSERVATION  PERIOD 

GROUP 

CONCEN- 

TREATED  UNTREATED 

SIZE 

TRATION^ 

(WEEKS)  (WEEKS) 

MALE 

CONTROL 

55 

0 

105 

LOW  DOSE 

50 

500 

103 

0 

1 

HIGH  DOSE 

50 

1000 

103 

0 

1 

FEMALE 

CONTROL 

55 

0 

105 

LOW  DOSE 

50 

500 

103 

0 

1 

HIGH  DOSE 

50 

1000 

103 

0 

1 

Concentrations  in  parts  per  million. 
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A necropsy  was  performed  on  each  animal  regardless  of  whether  it 
died,  was  killed  when  moribund,  or  was  sacrificed  at  the  end  of  the 
bioassay.  The  animals  were  euthanized  by  carbon  dioxide  inhalation, 
and  were  immediately  necropsied.  The  histopathologic  examination  con 
sisted  of  gross  and  microscopic  examination  of  major  tissues,  organs, 
or  gross  lesions  taken  from  sacrificed  animals  and,  whenever  possible 
from  animals  found  dead. 

Slides  were  prepared  from  the  following  tissues:  skin,  subcuta- 

neous tissue,  lungs  and  bronchi,  trachea,  bone  marrow,  spleen,  lymph 
nodes,  thymus,  heart,  salivary  gland,  liver,  gallbladder  (mice),  pan- 
creas, esophagus,  stomach,  small  intestine,  large  intestine,  kidney, 
urinary  bladder,  pituitary,  adrenal,  thyroid,  parathyroid,  testis, 
prostate,  brain,  eye,  uterus,  mammary  gland,  and  ovary. 

Tissues  for  which  slides  were  prepared  were  preserved  in  10  per- 
cent buffered  formalin,  embedded  in  paraffin,  sectioned,  and  stained 
with  hematoxylin  and  eosin  prior  to  microscopic  examination.  An 
occasional  section  was  subjected  to  special  staining  techniques  for 
more  definitive  diagnosis. 

A few  tissues  were  not  examined  for  some  animals,  particularly 
for  those  that  died  early.  Also,  some  animals  were  missing,  canni- 
balized, or  judged  to  be  in  such  an  advanced  state  of  autolysis  as 
to  preclude  histopathologic  interpretation.  Thus,  the  number  of  ani- 
mals for  which  particular  organs,  tissues,  or  lesions  were  examined 
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microscopically  varies  and  does  not  necessarily  represent  the  number 
of  animals  that  were  placed  on  experiment  in  each  group. 

H.  Data  Recording  and  Statistical  Analyses 

Pertinent  data  on  this  experiment  have  been  recorded  in  an  auto- 
matic data  processing  system,  the  Carcinogenesis  Bioassay  Data  System 
(Linhart  et  al.,  1974).  The  data  elements  include  descriptive  infor- 
mation on  the  chemicals,  animals,  experimental  design,  clinical  ob- 
servations, survival,  body  weight,  and  individual  pathologic  results, 
as  recommended  by  the  International  Union  Against  Cancer  (Berenblum, 
1969).  Data  tables  were  generated  for  verification  of  data  transcrip- 
tion and  for  statistical  review. 

These  data  were  analyzed  using  the  statistical  techniques  de- 
scribed in  this  section.  Those  analyses  of  the  experimental  results 
that  bear  on  the  possibility  of  carcinogenicity  are  discussed  in  the 
statistical  narrative  sections. 

Probabilities  of  survival  were  estimated  by  the  product-limit 
procedure  of  Kaplan  and  Meier  (1958)  and  are  presented  in  this  report 
in  the  form  of  graphs.  Animals  were  statistically  censored  as  of  the 
time  that  they  died  of  other  than  natural  causes  or  were  found  to  be 
missing;  animals  dying  from  natural  causes  were  not  statistically 
censored.  Statistical  analyses  for  a possible  dose-related  effect 
on  survival  used  the  method  of  Cox  (1972)  when  testing  two  groups  for 
equality  and  used  Tarone's  (1975)  extensions  of  Cox's  methods  when 
testing  a dose-related  trend.  One-tailed  P-values  have  been  reported 
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for  all  tests  except  the  departure  from  linearity  test,  which  is  only 
reported  when  its  two-tailed  P-value  is  less  than  0,05. 

The  incidence  of  neoplastic  or  nonneoplastic  lesions  has  been 
given  as  the  ratio  of  the  number  of  animals  bearing  such  lesions  at  a 
specific  anatomic  site  (numerator)  to  the  number  of  animals  in  which 
that  site  was  examined  (denominator).  In  most  instances,  the  denomi- 
nators included  only  those  animals  for  which  that  site  was  examined 
histologically.  However,  when  macroscopic  examination  was  required 
to  detect  lesions  prior  to  histologic  sampling  (e.g.,  skin  or  mammary 
tumors),  or  when  lesions  could  have  appeared  at  multiple  sites  (e.g., 
lymphomas),  the  denominators  consist  of  the  numbers  of  animals  necrop- 
sied. 

The  purpose  of  the  statistical  analyses  of  tumor  incidence  is  to 
determine  whether  animals  receiving  the  test  chemical  developed  a sig- 
nificantly higher  proportion  of  tumors  than  did  the  control  animals. 

As  a part  of  these  analyses,  the  one-tailed  Fisher  exact  test  (Cox, 
1970,  pp.  48-52)  was  used  to  compare  the  tumor  incidence  of  a control 
group  to  that  of  a group  of  treated  animals  at  each  dose  level.  When 
results  for  a number  of  treated  groups,  k,  are  compared  simultaneously 
with  those  for  a control  group,  a correction  to  ensure  an  overall 
significance  level  of  0.05  may  be  made.  The  Bonferroni  inequality 
(Miller,  1966,  pp.  6-10)  requires  that  the  P-value  for  any  comparison 
be  less  than  or  equal  to  0.05/k.  In  cases  where  this  correction  was 
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used,  it  is  discussed  in  the  narrative  section.  It  is  not,  however, 
presented  in  the  tables,  where  the  Fisher  exact  P-values  are  shown. 

The  Cochran-Armitage  test  for  linear  trend  in  proportions,  with 
continuity  correction  (Armitage,  1971,  pp.  362-365),  was  also  used 
when  appropriate.  Under  the  assumption  of  a linear  trend,  this  test 
determined  if  the  slope  of  the  dose-response  curve  is  different  from 
zero  at  the  one-tailed  0.05  level  of  significance.  Unless  otherwise 
noted,  the  direction  of  the  significant  trend  was  a positive  dose  re- 
lationship. This  method  also  provides  a two-tailed  test  of  departure 
from  linear  trend. 

A time-adjusted  analysis  was  applied  when  numerous  early  deaths 
resulted  from  causes  that  were  not  associated  with  the  formation  of 
tumors.  In  this  analysis,  deaths  that  occurred  before  the  first 
tumor  was  observed  were  excluded  by  basing  the  statistical  tests  on 
animals  that  survived  at  least  52  weeks,  unless  a tumor  was  found  at 
the  anatomic  site  of  interest  before  week  52.  When  such  an  early 
tumor  was  found,  comparisons  were  based  exclusively  on  animals  that 
survived  at  least  as  long  as  the  animal  in  which  the  first  tumor  was 
found.  Once  this  reduced  set  of  data  was  obtained,  the  standard  pro- 
cedures for  analyses  of  the  incidence  of  tumors  (Fisher  exact  tests, 
Cochran-Armitage  tests,  etc.)  were  followed. 

When  appropriate,  life-table  methods  were  used  to  analyze  the 
incidence  of  tumors.  Curves  of  the  proportions  surviving  without  an 
observed  tumor  were  computed  as  in  Saffiotti  et  al.  (1972).  The  week 
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during  which  animals  died  naturally  or  were  sacrificed  was  entered 
as  the  time  point  of  tumor  observation.  Cox's  methods  of  comparing 
these  curves  were  used  for  two  groups;  Tarone's  extension  to  testing 
for  linear  trend  was  used  for  three  groups.  The  statistical  tests  for 
the  incidence  of  tumors  which  used  life-table  methods  were  one-tailed 
and,  unless  otherwise  noted,  in  the  direction  of  a positive  dose 
relationship.  Significant  departures  from  linearity  (P  < 0.05,  two- 
tailed  test)  were  also  noted. 

The  approximate  95  percent  confidence  interval  for  the  relative 
risk  of  each  dosed  group  compared  to  its  control  was  calculated  from 
the  exact  interval  on  the  odds  ratio  (Cart,  1971).  The  relative  risk 
is  defined  as  Pj./p^  where  p^  is  the  true  binomial  probability  of  the 
incidence  of  a specific  type  of  tumor  in  a treated  group  of  animals 

and  p is  the  true  probability  of  the  spontaneous  incidence  of  the 

c 

same  type  of  tumor  in  a control  group.  The  hypothesis  of  equality 
between  the  true  proportion  of  a specific  tumor  in  a treated  group 
and  the  proportion  in  a control  group  corresponds  to  a relative  risk 
of  unity.  Values  in  excess  of  unity  represent  the  condition  of  a 
larger  proportion  in  the  treated  group  than  in  the  control. 

The  lower  and  upper  limits  of  the  confidence  interval  of  the 
relative  risk  have  been  included  in  the  tables  of  statistical  analy- 
ses. The  interpretation  of  the  limits  is  that  in  approximately  95 
percent  of  a large  number  of  identical  experiments,  the  true  ratio 
of  the  risk  in  a treated  group  of  animals  to  that  in  a control  group 
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would  be  within  the  interval  calculated  from  the  experiment.  When 
the  lower  limit  of  the  confidence  interval  is  greater  than  one,  it 
can  be  inferred  that  a statistically  significant  result  (a  P < 0.025 
one-tailed  test  when  the  control  incidence  is  not  zero,  P < 0.050 
when  the  control  incidence  is  zero)  has  occurred.  When  the  lower 
limit  is  less  than  unity  but  the  upper  limit  is  greater  than  unity, 
the  lower  limit  indicates  the  absence  of  a significant  result  while 
the  upper  limit  indicates  that  there  is  a theoretical  possibility 
of  the  induction  of  tumors  by  the  test  chemical  which  could  not  be 
detected  under  the  conditions  of  this  test. 
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III.  CHRONIC  TESTING  RESULTS:  RATS 


A.  Body  Weights  and  Clinical  Observations 

No  appreciable  differences  in  mean  body  weight  between  dosed 
and  control  rats  were  noted  (Figure  1). 

Subcutaneous  palpable  masses  were  observed  in  all  male  groups, 
but  with  a higher  frequency  in  the  treated  animals.  Protrusion,  dis- 
coloration, and  encrustation  of  the  eyes  and  jaundice  were  noted  in 
both  treated  and  control  male  groups.  Yellowing  of  the  eyes  was  re- 
ported only  in  the  treated  male  groups.  Emaciation  was  observed  only 
in  the  treated  males.  A urogenital  bloody  exudate  was  noted  in  few 
low  dose  males.  High  numbers  of  females  in  the  control,  low  dose, 
and  high  dose  groups  were  observed  to  have  palpable  subcutaneous 
masses.  Discoloration,  protrusion,  and  encrustation  of  the  eyes  were 
noted  in  all  female  groups  but  occurred  more  frequently  among  high 
dose  females.  Alopecia,  not  associated  with  visible  lesions,  was 
also  observed  in  all  groups  but  with  a higher  frequency  in  the  con- 
trols (10/55  controls,  2/50  low  dose,  1/50  high  dose). 

B.  Survival 

The  estimated  probabilities  of  survival  for  male  and  female  rats 
in  the  control  and  TBP-dosed  groups  are  shown  in  Figure  2. 

For  both  male  and  female  rats  the  Tarone  test  indicated  no  sig- 
nificant association  between  increased  dosage  and  accelerated  mortal- 
ity. In  male  rats,  73  percent  (40/55)  of  the  high  dose,  64  percent 
(35/55)  of  the  low  dose,  and  71  percent  (39/55)  of  the  control  group 
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MEAN  BODY  WEIGHT  (GRAMS)  MEAN  BODY  WEIGHT  (GRAMS) 
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TIME  ON  TEST  (WEEKS) 


FIGURE  1 

GROWTH  CURVES  FOR  TBP  CHRONIC  STUDY  RATS 
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PROBABILITY  OF  SURVIVAL  PROBABILITY  OF  SURVIVAL 


TIME  ON  TEST  (WEEKS) 


TIME  ON  TEST  (WEEKS) 


FIGURE  2 

SURVIVAL  COMPARISONS  OF  TBP  CHRONIC  STUDY  RATS 
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lived  to  the  end  of  the  test.  In  female  rats,  65  percent  (36/55)  of 
the  high  dose,  80  percent  (44/55)  of  the  low  dose,  and  65  percent 
(36/55)  of  the  control  group  survived  to  termination  of  the  study. 
Thus,  an  adequate  number  of  rats  in  all  groups  survived  sufficiently 
long  to  be  at  risk  from  late-developing  tumors. 

C.  Pathology 

Histopathologic  findings  on  neoplasms  in  rats  are  tabulated  in 
Appendix  A (Tables  A1  and  A2);  findings  on  nonneoplastic  lesions  are 
tabulated  in  Appendix  C (Tables  Cl  and  C2). 

Renal  tubular-cell  adenomas  were  seen  in  26/54  (48  percent)  low 
dose  and  26/54  (48  percent)  high  dose  males,  and  in  4/54  (7  percent) 
low  dose  and  10/54  (19  percent)  high  dose  females  but  no  tumors  of 
the  renal  tubular  epithelium  were  found  in  either  male  or  female  con- 
trols. The  renal  tubular-cell  adenomas  found  in  treated  rats  varied 
in  size  from  microscopic  lesions  having  a diameter  of  three  or  four 
normal  tubules  to  much  larger  tumors.  All  such  lesions  consisted  of 
nodules  of  poorly  organized  tubules  compressing  the  surrounding  pa- 
renchyma. Cytoplasm  was  markedly  basophilic  and  nuclei  were  vesicular 
with  a prominent  small  nucleolus.  Multiple  tubular  adenomas  were 
frequently  observed. 

Three  of  54  (6  percent)  high  dose  males  had  tumors  classified 
as  renal-cell  carcinomas  (tubular-cell  adenocarcinomas).  These  were 
much  larger  than  the  adenomas,  sometimes  bulging  through  the  kidney 
capsule.  The  cellular  pattern  suggested  elongated,  poorly  organized 
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tubules  interspersed  with  large  areas  of  hemorrhage  and  necrosis. 
Cytoplasm  was  abundant,  weakly  acidophilic,  and  often  foamy  and 
vacuolated.  Nuclei  showed  marked  pleomorphism  and  occasional  mitotic 
figures . 

The  only  nonneoplastic  lesions  that  appeared  to  be  related  to  TBP 
administration  occurred  in  the  renal  tubules.  In  6/54  (11  percent) 
high  dose  males  and  35/54  (65  percent)  high  dose  females,  a few  tubu- 
lar cells  were  slightly  enlarged  and  showed  nuclear  dysplasia  consist- 
ing of  nuclear  enlargement,  chromatin  clumping,  and  parachromat in 
clearing.  These  lesions  were  not  observed  in  the  control  or  low  dose 
groups.  Kidney  tumors  were  not  observed  in  those  rats  for  which 
dysplasia  was  reported. 

Selected  kidney  slides  from  male  and  female  high  dose  and  con- 
trol rats  were  stained  with  an  acid  fast  stain  and  examined  micro- 
scopically. No  evidence  of  acid  fast  intranuclear  inclusions  in  the 
renal  epithelial  cells  suggestive  of  toxicity  from  lead  or  certain 
other  heavy  metal  compounds  was  found. 

A variety  of  neoplasms  were  observed  with  similar  frequencies  in 
treated  and  control  rats.  The  most  common  of  these  among  male  rats 
were  interstitial-cell  tumors  of  the  testes,  leukemia  and  malignant 
lymphomas,  adrenal  pheochromocytoma , and  pituitary  chromophobe 
adenoma.  Tumors  occurring  with  similar  frequencies  in  treated  and 
control  female  rats  include  leukemia,  pituitary  tumors  (carcinomas, 
chromophobe  adenomas,  and  basophil  adenomas),  mammary  gland  fibroad- 
enoma, and  endometrial  stromal  polyp. 
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TBP  feeding  had  no  apparent  effect  on  the  incidence  of  chronic 
nephritis  commonly  seen  in  aged  rats,  especially  males.  Nonneoplas- 
tic degenerative  or  inflammatory  lesions  were  seen  in  all  groups  of 
both  sexes.  Their  incidence  was  not  related  to  feeding  with  this 
compound. 

Under  the  conditions  of  this  bioassay,  there  was  histopathologic 
evidence  for  the  carcinogenicity  of  TBP  in  Fischer  344  rats,  as  feed- 
ing TBP  was  associated  with  neoplasms  of  the  renal  tubules. 

D.  Statistical  Analyses  of  Results 

The  results  of  the  statistical  analyses  of  tumor  incidence  in 
rats  are  summarized  in  Tables  3 and  4.  The  analysis  is  included  for 
every  type  of  malignant  tumor  in  either  sex  where  at  least  two  such 
tumors  were  observed  in  at  least  one  of  the  control  or  TBP-dosed 
groups  and  where  such  tumors  were  observed  in  at  least  5 percent  of 
the  group. 

In  both  male  and  female  dosed  rats  the  incidence  of  tubular-cell 
neoplasms  of  the  kidney  was  significant.  For  females  the  Cochran- 
Armitage  test  indicated  a significant  (P  = 0.001)  positive  associa- 
tion between  dosage  and  the  incidence  of  tubular-cell  adenomas.  The 
Fisher  exact  test  confirmed  this  result  with  a significantly  (P  = 
0.001)  higher  incidence  in  the  high  dose  than  in  the  control  group. 
For  males,  when  incidences  were  combined  so  that  the  numerator 
represented  rats  with  either  a tubular-cell  adenoma  or  a tubular-cell 
adenocarcinoma  of  the  kidney,  the  Cochran-Armitage  test  and  both 
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to  First  Observed  Tumor 


LOW  HIGH 

TOPOGRAPHY: MORPHOLOGY  CONTROL  DOSE  DOSE 
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Relative  Risk  (Control)  0.771  1.122 

Lower  Limit  0.349  0.572 

Upper  Limit  1.660  2.228 

Weeks  to  First  Observed  Tumor  74  80  81 
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Fisher  exact  tests  were  significant  (P  < 0.001).  On  the  basis  of 
these  results,  there  was  a significant  association  between  the  admin- 
istration of  TBP  and  the  increased  incidence  of  tubular-cell  adenomas 
of  the  kidney  in  both  male  and  female  rats. 

In  male  rats  the  Cochran-Armitage  test  indicated  a significant 
(P  = 0.026)  positive  association  between  dosage  and  the  combined 
incidence  of  hepatocellular  carcinomas  and  neoplastic  nodules  of  the 
liver.  The  Fisher  exact  tests,  however,  were  not  significant. 

In  male  rats  the  Cochran-Armitage  test  indicated  a significant 
(P  = 0.019)  positive  association  between  dosage  and  the  combined  in- 
cidence of  adenomas,  carcinomas,  or  adenocarcinomas  of  the  preputial 
gland.  The  Fisher  exact  test  comparing  the  high  dose  to  the  control 
group,  however,  had  a probability  level  of  P = 0.032,  a marginal  re- 
sult which  was  not  significant  under  the  Bonferroni  inequality. 

In  female  rats  the  Cochran-Armitage  test  indicated  a significant 
(P  = 0.041)  positive  association  between  dosage  and  the  incidence  of 
Sertoli-cell  tumors  of  the  ovary.  The  Fisher  exact  tests,  however, 
were  not  significant. 

The  possibility  of  a negative  association  between  dosage  and  in- 
cidence was  noted  for  leukemia  in  male  rats.  This  apparent  negative 
trend  may  result  from  the  unusually  high  incidence  of  leukemia  in  the 
control  group  (17/45  [31  percent]).  The  incidence  in  historical  un- 
treated male  Fischer  344  control  rats  compiled  by  this  laboratory  for 
the  NCI  Carcinogenesis  Testing  Program  was  57/534  (11  percent). 
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The  Fisher  exact  test  indicated  a significantly  (P  = 0.009) 
lower  incidence  of  interstitial-cell  tumors  of  the  testis  in  the  low 
dose  males  than  in  the  control  group.  The  Cochran-Armitage  test  and 
the  Fisher  exact  comparison  of  high  dose  to  control,  however,  were 
not  significant. 

For  a number  of  tumors  in  both  male  and  female  rats  the  control 
group  had  significantly  (P  < 0.05)  higher  incidences  than  was  commonly 
found  in  the  historical  control  Fischer  344  rats  at  Mason  Research 
Institute  for  the  NCI  Carcinogenesis  Testing  Program.  Among  males, 

26  percent  (14/54)  of  the  TBP  control  rats  had  pheochromocytoma  com- 
pared with  12  percent  (65/534)  of  the  historical  controls.  Among  TBP 
control  females,  30  percent  (16/54)  had  mammary  fibroadenomas  and  31 
percent  (16/52)  had  endometrial  stromal  polyps  of  the  uterus  compared 
to  19  percent  (112/589)  and  16  percent  (95/589),  respectively,  in  the 
historical  controls. 
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IV.  CHRONIC  TESTING  RESULTS:  MICE 


A.  Body  Weights  and  Clinical  Observations 

Mean  group  body  weights  of  TBP-treated  mice  of  both  sexes  were 
appreciably  depressed  relative  to  control  mice  during  the  chronic 
bioassay  (Figure  3).  Mean  body  weights  of  high  dose  mice  were  only 
slightly  depressed,  however,  relative  to  low  dose  mice. 

The  clinical  sign  observed  with  the  greatest  frequency  in  both 
males  and  females  was  alopecia  (i.e.,  42/55,  37/50,  43/50  in  control, 
low  dose  and  high  dose  males,  respectively,  and  48/55,  39/50,  45/50 
in  control,  low  dose  and  high  dose  females,  respectively).  Other 
clinical  signs  observed  with  much  lower  frequency  in  both  sexes  in- 
cluded palpable  masses,  abdominal  distention,  and  exophthalmia.  Dis- 
tension in  the  urogenital  area  was  reported  in  all  male  groups  but  in 
no  females,  and  emaciation  was  recorded  for  one  low  dose  and  one  high 
dose  female  but  for  no  other  animals. 

B.  Survival 

The  estimated  probabilities  of  survival  for  male  and  female  mice 
in  the  control  and  TBP-dosed  groups  are  shown  in  Figure  4. 

The  Tarone  tests  for  association  between  increased  dosage  and 
accelerated  mortality  were  not  significant  for  either  male  or  female 
mice.  In  males  86  percent  (43/50)  of  the  high  dose,  76  percent 
(38/50)  of  the  low  dose,  and  80  percent  (44/55)  of  the  control  mice 
survived  until  the  end  of  the  study.  In  females  76  percent  (38/50) 
of  the  high  dose,  74  percent  (37/50)  of  the  low  dose  and  80  percent 
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MEAN  BODY  WEIGHT  (GRAMS)  MEAN  BODY  WEIGHT  (GRAMS) 


FIGURE  3 

GROWTH  CURVES  FOR  TBP  CHRONIC  STUDY  MICE 
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PROBABILITY  OF  SURVIVAL  PROBABILITY  OF  SURVIVAL 


TIME  ON  TEST  (WEEKS) 


TIME  ON  TEST  (WEEKS) 


FIGURE  4 

SURVIVAL  COMPARISONS  OF  TBP  CHRONIC  STUDY  MICE 
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(44/55)  of  the  control  mice  survived  until  the  end  of  the  study. 

These  high  survival  rates,  plus  the  consideration  that  the  mouse 
study  was  run  for  104  to  105  weeks,  means  that  a sufficient  number  of 
mice  were  at  risk  from  late-developing  tumors. 

C . Pathology 

Histopathologic  findings  on  neoplasms  in  mice  are  tabulated  in 
Appendix  B (Tables  Bl  and  B2);  findings  on  nonneoplastic  lesions  are 
tabulated  in  Appendix  D (Tables  D1  and  D2). 

In  treated  males,  renal  tubular-cell  adenoma  occurred  in  3/50 
(6  percent)  low  dose  and  9/49  (18  percent)  high  dose  mice.  In  treated 
females,  there  were  renal  tubular-cell  adenomas  in  2/50  (4  percent) 
low  dose  and  2/46  (4  percent)  high  dose  mice.  No  renal  tubular-cell 
adenomas  were  observed  in  control  groups.  Renal  tubular-cell  adeno- 
carcinomas were  observed  in  1/50  (2  percent)  low  dose  and  5/49  (10 
percent)  high  dose  males.  Renal  tubular-cell  adenocarcinomas  were 
not  observed  in  any  treated  females  or  in  control  mice  of  either  sex. 

Renal  tubular-cell  adenomas  were  composed  of  nodules  of  small, 
well-organized  neoplastic  tubules  compressing  the  surrounding  paren- 
chyma. The  size  of  these  lesions  varied  from  the  diameter  of  six  or 
seven  normal  tubules  to  a few  millimeters.  Cytoplasm  of  the  tumor 
cells  tended  to  be  acidophilic  and  the  nuclei  were  rounded  and  uni- 
form. Although  mitotic  figures  were  often  seen,  there  were  no  nu- 
clear characteristics  of  malignancy.  Renal  tubular-cell  carcinomas 
were  much  larger  than  adenomas,  often  invading  the  renal  capsule. 
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Tubular  organization  was  indistinct  or  absent.  Cytoplasm  was  acido- 
philic and  often  contained  large  vacuoles.  Nuclei  varied  in  size, 
shape,  and  chromatin  pattern  and  occasional  nucleoli  were  prominent. 
Variable  amounts  of  hemorrhage,  necrosis,  and  calcification  were 
associated  with  renal  tubular-cell  carcinomas. 

Renal  tubular  dysplasia  was  observed  in  30/49  (61  percent)  high 
dose  males,  37/50  (74  percent)  low  dose  males,  12/46  (26  percent) 
high  dose  females  and  1/50  (2  percent)  low  dose  females.  In  these 
mice,  normal  tubular  architecture  was  retained  but  occasional  tubular 
cells  were  hypertrophied  and  contained  very  large  bizarre  nuclei  with 
abnormal  chromatin  patterns  and  occasionally  enlarged  nucleoli. 

Tubular  dysplasia  was  not  seen  in  any  controls. 

Selected  kidney  slides  from  male  and  female  high  dose  and  con- 
trol mice  were  stained  with  an  acid  fast  stain  and  examined  micro- 
scopically. No  evidence  of  acid  fast  intranuclear  inclusions  in  the 
renal  epithelial  cells  suggestive  of  toxicity  from  lead  or  certain 
other  heavy  metal  compounds  was  found. 

Squamous-cell  papillomas  of  the  forestomach  were  found  in  10/47 
(21  percent)  low  dose  and  11/48  (23  percent)  high  dose  males  and  in 
10/48  (21  percent)  low  dose  and  18/44  (41  percent)  high  dose  females. 
There  were  squamous-cell  carcinomas  of  the  forestomach  in  2/48  (4 
percent)  high  dose  males,  and  in  4/48  (8  percent)  low  dose  and  4/44 
(9  percent)  high  dose  females.  No  gastric  neoplasms  were  found  in  51 
control  males.  There  were  squamous-cell  papillomas  of  the  forestomach 

in  2/53  (4  percent)  control  females. 
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Squamous-cell  papillomas  were  defined  as  papillary  lesions 
showing  marked  superficial  hyperkeratosis.  Beneath  this  was  a thick 
layer  of  acanthotic  squamous  epithelium.  Chronic  inflammation  was 
frequently  found  in  the  submucosa  below  the  lesion,  but  the  basal 
layer  of  the  epithelium  appeared  intact. 

The  squamous-cell  carcinomas  of  the  forestomach  also  often  showed 
superficial  hyperkerat inizat ion.  However,  the  underlying  epithelial 
cells  had  lost  their  normal  architecture.  Nuclei  were  pleomorphic 
with  abundant  normal  and  abnormal  mitotic  figures,  variation  in  size 
and  shape,  and  bizarre  chromatin  patterns.  The  basal  layer  of  epi- 
thelial cells  appeared  to  have  lost  its  cohesion  so  that  tumor  cells 
grew  down  into  the  submucosa  in  a disorganized  fashion  and  appeared 
as  small  islands  deep  in  the  stomach  wall. 

Other  malignant  gastric  tumors  found  in  the  treated  mice  but  not 
in  the  controls  were  a basal-cell  carcinoma  of  the  forestomach  in  a 
high  dose  male  and  a leiomyosarcoma  of  the  stomach  wall  in  a high 
dose  female.  There  was  one  squamous-cell  carcinoma  of  the  esophagus 
in  a high  dose  female. 

Bronchiolar/alveolar  adenomas  or  carcinomas  occurred  in  12/54 
(22  percent)  control  males,  18/44  (41  percent)  low  dose  males,  25/50 
(50  percent)  high  dose  males,  4/55  (7  percent)  control  females,  9/50 
(18  percent)  low  dose  females,  and  17/50  (34  percent)  high  dose  fe- 
males . 


40 


Bronchiolar/alveolar  adenomas  were  well-circumscribed  lesions 
compressing  the  surrounding  pulmonary  parenchyma  and  often  having 
subpleural  locations.  Tumor  cells  were  arranged  in  ribbons  or  in  more 
or  less  well-organized  tubules.  Cytoplasm  was  moderate  in  amount  and 
faintly  basophilic.  Individual  cells  tended  to  be  columnar.  Nuclei 
were  rounded  and  uniform  with  a normal  chromatin  pattern. 

Bronchiolar/alveolar  carcinomas  tended  to  be  larger  than  the 
adenomas,  but  were  actually  differentiated  from  them  by  two  character- 
istics: (1)  nuclear  pleomorphism  with  parachromatin  clearing  and  an 

abnormal  chromatin  pattern;  and  (2)  a tendency  to  invade  the  surround- 
ing parenchyma  or  neighboring  bronchioles. 

A dose-related  increase  in  hepatocellular  adenomas  or  carcinomas 
was  noted  in  female  mice.  The  observed  combined  incidences  of  mice 
with  hepatocellular  adenoma  or  hepatocellular  carcinoma  were  11/54 
(20  percent)  control  females,  23/50  (46  percent)  low  dose  females, 
and  35/49  (71  percent)  high  dose  females.  In  male  mice,  however,  no 
such  dose-related  increase  in  hepatocellular  neoplasms  was  apparent. 

Hepatocellular  carcinomas  were  large  lesions  usually  occupying 
the  bulk  of  a lobe  and  compressing  adjacent  normal  parenchyma.  They 
showed  no  evidence  of  normal  architectural  pattern  but  consisted  of 
trabeculae  arranged  in  random  fashion,  often  around  large  sinusoids. 
Cytoplasm  was  often  abundant  and  faintly  basophilic.  Nuclei  showed 
varying  degrees  of  pleomorphism,  some  resembling  normal  hepatocytes 
and  others  having  clearly  abnormal  chromatin  patterns.  Occasional 
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mitotic  figures  were  seen.  Some  of  these  tumors  invaded  hepatic 
blood  vessels  and  a few  metastasized,  usually  to  the  lung. 

The  distinction  between  hepatocellular  carcinomas  and  hepatocel- 
lular adenomas  was  not  always  clear.  Tumors  classified  as  adenomas 
were  always  smaller  than  carcinomas,  occupying  only  a small  portion 
of  a lobe.  Basophilia  and  nuclear  pleomorphism  were  less  frequently 
observed  and  no  metastasis  or  vascular  invasion  were  seen. 

Cystadenomas  of  the  Harderian  gland  were  detected  macroscopi- 
cally  and  confirmed  histologically  in  0/55  control  females,  4/50 
(8  percent)  low  dose  females,  2/50  (4  percent)  high  dose  females, 

1/55  (2  percent)  control  males,  1/50  (2  percent)  low  dose  males  and 
2/50  (4  percent)  high  dose  males.  Since  these  lesions  are  rare,  they 
may  represent  an  effect  of  TBP  feeding  even  though  they  were  observed 
at  low  incidences  and  a dose-related  effect  was  not  apparent. 

The  Harderian  gland  tumors  seen  were  small,  well-circumscribed 
lesions.  Cells  were  arranged  in  large,  well-organized  glands,  often 
with  a papillary  component.  Cell  shapes  varied  from  low  cuboidal  to 
high  columnar.  Nuclei  were  round,  dark,  uniform,  and  placed  at  the 
basal  end  in  columnar  cells.  Cytoplasm  was  abundant  and  contained 
innumerable  small  vacuoles. 

Other  tumors  found  in  treated  mice  but  not  in  the  controls  in- 
cluded one  interstitial-cell  tumor  of  the  testis  in  a low  dose  male, 
five  assorted  ovarian  tumors  (one  malignant)  in  high  dose  females, 
one  ovarian  granulosa-cel 1 tumor  in  a low  dose  female,  ten  assorted 


42 


uterine  tumors  in  low  dose  females , two  endometrial  stromal  polyps 
and  one  uterine  adenocarcinoma  in  high  dose  females,  and  an  osteoma 
of  the  skull  in  a high  dose  female.  Tumors  found  in  the  controls  but 
not  in  the  treated  mice  included  one  mammary  adenocarcinoma  type  B, 
a follicular  adenoma  of  the  thyroid  gland,  and  a thymoma  (all  in  fe- 
males ) , 

Nonneoplastic  inflammatory  or  degenerative  changes  were  occasion- 
ally seen  in  all  groups  of  mice.  Their  nature  and  incidence  could  not 
be  related  to  TBP  administration. 

Under  the  conditions  of  this  bioassay  histopathologic  evidence 
was  provided  for  the  carcinogenicity  of  TBP  in  B6C3F1  mice  because 
feeding  of  TBP  was  associated  with  neoplasms  of  the  renal  tubules  in 
both  sexes,  marked  increases  in  the  incidence  of  squamous  tumors  of 
the  forestomach  in  both  sexes,  increases  in  the  incidence  of  lung 
tumors  in  both  sexes,  and  increases  in  the  incidence  of  hepatocellular 
neoplasms  in  females. 

D.  Statistical  Analyses  of  Results 

The  results  of  the  statistical  analyses  of  tumor  incidence  in 
mice  are  summarized  in  Tables  5 and  6.  The  analysis  is  included  for 
every  type  of  malignant  tumor  in  either  sex  where  at  least  two  such 
tumors  were  observed  in  at  least  one  of  the  control  or  TBP-dosed 
groups  and  where  such  tumors  were  observed  in  at  least  5 percent  of 
the  group. 
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ANALYSES  OF  THE  INCIDENCE  OF  PRIMARY  TUMORS  AT 
SPECIFIC  SITES  IN  MALE  MICE  TREATED  WITH  TBP^ 
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Relative  Risk  (Control)  1.636  2.340 

Lower  Limit  0.538  0.904 

Upper  Limit  5.281  6.922 

Weeks  to  First  Observed  Tumor  105  88  100 
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Relative  Risk  (Control)  Infinite 

Lower  Limit  0.660 

Upper  Limit  Infinite 

Weeks  to  First  Observed  Tumor  98 
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A high  incidence  of  stomach  tumors  was  noted  in  both  male  and 
female  dosed  mice.  Statistical  tests  were  performed  combining  the 
incidences  of  squamous-cell  papillomas  and  squamous-cell  carcinomas, 
so  that  the  measurement  of  interest  was  the  proportion  of  mice  having 
either  the  papilloma  or  the  carcinoma  or  both.  The  Cochran-Armitage 
test  indicated  a significant  (P  < 0.001)  positive  association  between 
the  incidence  of  either  squamous-cell  papillomas  or  squamous-cell 
carcinomas  and  TBP  dosage  in  both  sexes.  Fisher  exact  tests  confirmed 
these  results  in  both  sexes  by  indicating  significance  (P  < 0.001) 
in  comparisons  of  either  the  low  dose  or  the  high  dose  groups  to  the 
control  groups.  The  spontaneous  tumor  rates  observed  in  the  controls 
were  not  significantly  different  from  the  2/625  in  males  and  6/575  in 
females  observed  in  the  historical  control  B6C3F1  mice  as  compiled  to 
date  for  the  NCI  Carcinogenesis  Testing  Program  at  Mason  Research 
Institute.  Based  upon  these  results  there  was  a significant  positive 
association  between  the  administration  of  TBP  under  the  conditions  of 
this  experiment  and  an  elevated  incidence  of  stomach  tumors  (squamous- 
cell carcinomas  and  papillomas)  in  both  male  and  female  B6C3F1  mice. 

For  both  sexes  the  dosed  mice  exhibited  a high  incidence  of  lung 
tumors.  Statistical  tests  were  performed  combining  the  incidences  of 
alveolar/bronchiolar  adenomas  and  alveolar/bronchiolar  carcinomas,  so 
that  the  measurement  of  interest  was  the  proportion  of  mice  having 
either  the  adenoma  or  the  carcinoma  or  both.  The  Cochran-Armitage 
test  indicated  a positive  association  between  TBP  dosage  and  the 
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incidence  of  alveolar/bronchiolar  neoplasms  in  both  male  (P  = 0.003) 
and  female  (P  = 0.001)  mice.  Fisher  exact  tests  showed  a significant 
difference  between  the  control  groups  and  the  high  dose  groups  for 
both  male  (P  = 0.003)  and  female  (P  < 0.001)  mice.  For  the  male  mice 
the  comparison  between  the  control  group  and  the  low  dose  group  had  a 
probability  level  of  P = 0.038,  a marginal  result  which  was  not  sig- 
nificant under  the  Bonferroni  inequality.  The  spontaneous  tumor  rates 
for  the  combination  of  alveolar/bronchiolar  carcinomas  and  alveolar/ 
bronchiolar  adenomas  observed  in  the  controls  were  not  significantly 
different  from  the  21/575  (4  percent)  observed  in  female  historical 
control  B6C3F1  mice  at  Mason  Research  Institute  for  the  NCI  Carcino- 
genesis Testing  Program,  but  they  were  significantly  (P  < 0.05)  higher 
than  the  70/625  (11  percent)  observed  in  the  historical  control  males. 
Based  upon  these  results  there  was  a positive  association  between  the 
administration  of  TBP  and  an  elevated  incidence  of  lung  tumors  in  both 
male  and  female  mice  under  the  conditions  of  this  experiment. 

A high  incidence  of  liver  tumors  was  noted  in  dosed  female  mice. 
When  incidences  were  combined  so  that  the  numerator  represented  mice 
having  either  a hepatocellular  carcinoma  or  a hepatocellular  adenoma 
the  Cochran-Armitage  test  indicated  a highly  significant  (P  < 0.001) 
positive  association  between  dosage  and  the  incidence  of  hepatocel- 
lular carcinomas  or  adenomas.  Fisher  exact  tests  confirmed  these 
results  in  comparing  the  control  group  to  either  the  low  dose  (P  = 
0.005)  or  the  high  dose  (P  < 0.001)  group.  The  spontaneous  tumor 


rate  observed  in  the  control  (11/54  or  20  percent)  was  significantly 
(P  < 0.05)  higher  than  the  incidence  (29/575  or  5 percent)  observed 
in  the  female  historical  controls.  Based  upon  these  results  there 
was  a significant  positive  association  between  the  administration  of 
TBP  and  an  elevated  incidence  of  liver  tumors  in  female  mice  under 
the  conditions  of  this  experiment. 

In  male  mice  there  was  a high  incidence  of  kidney  tumors.  When 
incidences  were  combined  so  that  the  numerator  represented  mice  with 
either  a tubular-cell  adenoma  or  a tubular-cell  adenocarcinoma,  the 
Cochran-Armitage  test  indicated  a significant  (P  < 0.001)  positive 
association  between  dosage  and  incidence.  The  Fisher  exact  tests  con 
firmed  this  relationship  with  the  significant  (P  < 0.001)  comparison 
of  high  dose  to  control  group.  The  spontaneous  tumor  rate  observed 
in  the  control  group  was  not  significantly  different  from  the  0/625 
observed  in  the  historical  control  B6C3F1  male  mice.  When  only 
tubular-cell  adenocarcinomas  were  considered,  again  both  the  Cochran- 
Armitage  test  (P  = 0.009)  and  the  Fisher  exact  test  comparing  high 
dose  to  control  (P  = 0.022)  were  significant.  Based  upon  these  re- 
sults there  was  a significant  positive  association  between  the  admin- 
istration of  TBP  and  an  elevated  incidence  of  kidney  tumors  in  male 
mice  under  the  conditions  of  this  experiment. 

In  female  mice  the  Fisher  exact  test  showed  a significantly  (P  = 
0.010)  higher  incidence  of  endometrial  stromal  polyps  in  the  low  dose 
group  than  in  the  control  group.  No  other  statistical  tests  were  sig 
nificant,  however. 
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V.  DISCUSSION 


In  both  species  adequate  numbers  of  animals  in  all  groups  sur- 
vived long  enough  to  be  at  risk  from  late-developing  tumors.  The 
similarity  of  mean  group  body  weights  for  control  rats  and  dosed  rats 
throughout  this  bioassay  indicates  that  feeding  of  TBP  did  not  inter- 
fere with  the  growth  of  rats.  Dose-related  depression  of  mean  group 
body  weights  was,  however,  observed  among  mice. 

Renal  tubular-cell  adenomas  were  observed  in  48  percent  (26/54) 
of  the  low  dose  male  rats,  48  percent  (26/54)  of  the  high  dose  male 
rats,  7 percent  (4/54)  of  the  low  dose  female  rats,  and  19  percent 
(10/54)  of  the  high  dose  female  rats.  Renal  tubular-cell  adenocar- 
cinomas were  observed  only  in  6 percent  (3/54)  of  high  dose  male 
rats.  No  neoplasms  were  observed  in  kidneys  of  control  rats.  There 
was  a significant  positive  association  between  the  incidence  of  renal 
tubular-cell  adenomas  in  female  rats  and  dietary  concentration  of 
TBP.  In  addition,  the  incidence  of  tubular-cell  adenomas  in  high 
dose  female  rats  was  significantly  higher  than  that  in  controls.  For 
male  rats,  the  combined  incidence  of  renal  tubular-cell  adenomas  and 
renal  tubular-cell  adenocarcinomas  was  significant  by  all  statistical 
tests  applied. 

The  incidence  of  renal  tubular-cell  adenocarcinomas  in  low  and 
high  dose  male  mice  was  2 percent  (1/50)  and  10  percent  (5/49),  res- 
pectively, as  compared  to  none  in  the  control  group.  This  indicated 
a significant  positive  trend  and  a significant  increase  at  the  high 


dose  level.  No  renal  tubular-cell  adenocarcinomas  were  observed  in 


female  mice.  The  incidences  of  renal  tubular-cell  adenoma  in  low  and 
high  dose  males  were  6 percent  (3/50)  and  18  percent  (9/49),  respec- 
tively, as  compared  to  none  in  the  control  group.  This  also  indi- 
cated a significant  positive  trend  and  a significant  increase  at  the 
high  dose  level.  In  the  females,  renal  tubular-cell  adenoma  occurred 
in  4 percent  of  each  treated  group  (2/50  low  dose  and  2/46  high  dose), 
as  compared  to  none  in  the  control  group,  but  this  incidence  was  not 
statistically  significant. 

Either  squamous-cell  papillomas  or  squamous-cell  carcinomas  of 
the  forestomach  occurred  in  low  and  high  dose  mice,  respectively,  in 
21  percent  (10/48)  and  27  percent  (13/48)  of  the  male  and  29  percent 
(14/48)  and  50  percent  (22/44)  of  the  female  mice,  as  compared  to 
none  in  the  male  control  and  4 percent  in  the  female  control  group. 
This  indicated  a highly  significant  positive  trend  and  a highly  sig- 
nificant increase  of  this  tumor  in  both  sexes  at  both  dose  levels. 
These  tumors  were  combined  for  purposes  of  statistical  analysis  since 
they  may  have  a common  pathogenesis.  Most  of  the  observed  squamous- 
cell tumors  of  the  forestomach,  however,  were  interpreted  as  benign. 
The  incidence  of  squamous-cell  carcinoma  of  the  forestomach  in  low 
and  high  dose  females  was  8 percent  (4/48)  and  9 percent  (4/44),  res- 
pectively, as  compared  to  none  in  the  control  group.  This  indicated  a 
significant  positive  trend,  and  suggests  a relationship  to  TBP  admin- 
istration. In  the  males,  squamous-cell  carcinoma  occurred  only  in  4 
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percent  (2/48)  of  the  high  dose  group;  this  incidence  was  not  statis- 
tically significant.  The  incidences  of  squamous-cel  1 papillomas  and 
squamous-cell  carcinomas  are  suggestive  of  carcinogenicity  because 
squamous-cell  carcinomas  of  the  forestomach  rarely  occur  spontaneously. 

A high  incidence  of  liver  tumors  was  observed  in  female  mice 
treated  with  TBP.  The  proportion  of  female  mice  having  hepatocellular 
carcinomas  or  adenomas  or  both  was  significantly  higher  in  treated 
groups  than  control  groups  for  all  statistical  tests  applied.  When 
only  hepatocellular  adenomas  were  considered,  once  again  all  tests 
were  significant.  When  only  the  incidence  of  hepatocellular  carcino- 
mas was  considered,  the  positive  dose-related  trend  was  significant 
and  tumor  incidence  in  the  high  dose  group  was  significantly  higher 
than  in  the  control  group.  Tumor  incidence  among  male  mice  was  not 
significant  for  hepatocellular  carcinoma  or  adenoma. 

A high  incidence  of  lung  tumors  was  apparent  in  both  male  and 
female  mice.  The  proportion  of  mice  of  each  sex  having  alveolar/ 
bronchiolar  adenoma  or  carcinoma  or  both  exhibited  a statistically 
significant  positive  association  with  increased  dietary  concentration 
of  TBP.  The  incidence  of  alveolar /bronchiolar  carcinomas  alone  ex- 
hibited a significant  positive  dose-related  trend  for  males,  but  not 
for  females. 

1 , 2-Dibromo-3-chloropropane  (DBCP)  is  a common  contaminant  of 
TBP  (Kerst,  1974).  In  a bioassay  conducted  for  the  NCI  Carcinogene- 
sis Testing  Program  at  Hazleton  Laboratories  America,  Inc.,  Vienna, 


Virginia,  DBCP  administered  by  gavage  was  found  to  cause  a high  inci- 
dence of  squamous-cell  carcinomas  of  the  forestomach  in  rats  and  mice 
and  also  caused  a significant  increase  in  the  incidence  of  adenocar- 
cinomas of  the  mammary  gland  in  female  rats.  DBCP  also  caused  toxic 
nephropathy  in  both  rats  and  mice.  Levels  of  DBCP  in  the  batch  of 
TBP  used  for  this  bioassay  did  not  exceed  100  ppm.  Although  the  com- 
bined incidences  of  squamous-cell  carcinomas  and  squamous-cell  papil- 
lomas of  the  forestomach  were  significant  in  male  and  female  mice, 
other  DBCP-related  lesions  were  not  observed  at  increased  incidences 
in  TBP-dosed  animals.  The  incidences  of  squamous-cell  carcinomas  of 
the  forestomach  in  male  and  female  rats  and  the  incidence  of  mammary 
adenocarcinomas  in  female  rats  did  not  exceed  those  in  controls. 

Toxic  nephropathy  was  not  reported  in  rats  or  mice  in  this  bioassay, 
although  dysplastic  lesions  were  observed  in  kidneys  of  TBP-treated 
rats.  The  types  of  dysplastic  lesions  found  in  the  TBP  bioassay  were 
not  observed  in  DBCP-treated  rats  or  mice.  It  is  concluded  that  the 
results  of  this  bioassay  are  due  principally  to  TBP  administration. 

The  ability  of  TBP  to  induce  base-pair  substitution  mutations 
in  histidine-requiring  strains  of  Salmonella  typhimurium  supports  the 
positive  findings  of  this  bioassay.  TBP  gave  positive  Ames  test  re- 
sults both  with  and  without  activation  by  hepatic  microsomes  derived 
from  Spraque-Dawley  rats,  indicating  that  TBP  can  behave  as  a direct- 
acting  mutagen  (Prival  et  al.,  1977).  The  mutagenicity  of  TBP  was, 
however,  enhanced  by  metabolic  activation.  Prival  et  al.  (1977) 
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found  no  significant  quantitative  differences  in  mutagenicity  among 
nine  different  commercial  samples  of  TBP  obtained  from  five  different 
suppliers.  These  samples  included  both  HV  (high  in  volatiles)  and 
LV  (low  in  volatiles)  grades.  A highly  purified  sample  of  TBP  had 
approximately  the  same  mutagenic  activity  as  the  commercial  samples 
(Prival  et  al.,  1977).  The  authors  concluded  that  it  was  highly 
unlikely  that  the  mutagenicity  of  TBP  was  due  to  the  presence  of  an 
impurity  (Prival  et  al.,  1977). 

It  is  concluded  that  under  the  conditions  of  this  study  orally 
administered  TBP  was  carcinogenic  to  B6C3F1  mice,  causing  increased 
incidences  of  neoplasms  in  livers,  lungs,  and  stomachs  of  female  mice 
and  in  kidneys,  lungs  and  stomachs  of  male  mice.  TBP  was  also  carci- 
nogenic in  Fischer  344  rats,  causing  an  increased  incidence  of  kidney 


tumors  in  male  and  female  animals. 
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APPENDIX  A 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS 
IN  RATS  TREATED  WITH  TBP 
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TABLE  A1 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  MALE  RATS  TREATED  WITH  TBP 


CONTROL  (UNTR) 

LOW  COSE 

HIGH 

DOSE 

C1-0360 

01  -0405 

01-0410 

ANIMAIS  INITIALLY  IN  STUDY 

^ 5 

55 

c c 

ANIMAIS  NECRCESIED 

54 

55 

5 5 

ANIMALS  EXAMINED  HISTOPATHOIOG ICA LIY 

**  c 4 

55 

55 

INTEGUMENTARY  SYSTEM 

♦SKIN 

(54) 

(55) 

(55) 

SgUAMCUS  CELL  PAPILLOMA 

2 (4%) 

2 

(4%) 

EIERCMA 

2 (4%) 

♦SUECUT  TISSCE 

(54) 

(55) 

(55) 

EIBFCMA 

2 (4%) 

1 (2%) 

1 

(2%) 

FIBROSARCOMA 

2 (4%) 

RESPIRATORY  SYSTEM 

#LUNG 

(54) 

(55) 

(55) 

AIVECLAR/ERCNCHIOLAR  ADENOMA 

2 (4%) 

AL VEOLAR/ERONCEIOLAR  CARCINOMA 
PHEOCHROMOCYTOMA , METASTATIC 

1 (2%) 

1 

(2%) 

OSTEOSARCOMA,  METASTATIC 

1 

(2%) 

HEMATCPCIETIC  SYSTEM 

♦MULTIPLE  ORGANS 

(54) 

(55) 

(55) 

MALIGNANT  LYMPHCMA,  NOS 

1 (2%) 

DNDIFFERENTIATED  LEUKEMIA 

13  (24%) 

12  (22%) 

6 

(in; 

LYMPHOCYTIC  LEUKEMIA 

4 ( 7%) 

1 (2%) 

1 

(2%) 

♦MEDIASTINAL  L.NOEE 

(53) 

(51) 

(51) 

ALVECIAR/BECNCHIOL AE  CA,  METASTA 
PHEOCHROMOCYTOMA,  METASTATIC 

1 (2%) 

1 

(2%) 

CIRCUIATCRY  SYSTEM 

♦HEART 

(54) 

(55) 

(55) 

lHiCeiiRCMCCYTCMii_METlSTMig 

1_ 

U%L. 

# NUMBER  CF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

♦ NUMBER  OF  ANIMALS  NECROPSIED 
**EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 
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TABLE  A 1 (CONTINUED) 


CONTROL  (UNTR) 

LOW  DCSE 

HIGH  DOSE 

0 1-0360 

0 1-0405 

01-0410 

CIGESTIVE  SYSTEM 

((SALIVARY  GLAND 

(53) 

(54) 

ACINAE-CELL  AEENCMA 

1 (2%) 

1 (2%) 

#1IVEE 

(54) 

(55) 

(54) 

NECPLASTIC  NODULE 

2 (4%) 

HEPATOCELLULAR  CARCINOMA 

1 (2%) 

2 (4%) 

♦BILE  CUCT 

(54) 

(55) 

(55) 

BIIE  CUCT  CARCINOMA 

1 (2%) 

•STOMACH 

(53) 

(54) 

(52) 

SCUABCUS  CELL  PAPILLOMA 

2 (4%) 

SQUAMOUS  CELL  CARCINOMA 

2 {^%) 

1 (2%) 

EASAL-CELL  CARCINOMA 

1 (2%) 

1 (2%) 

•JEJUNUB 

(52) 

(53) 

(51) 

EUCINCUS  ADENOCARCINOMA 

1 (2%) 

URINARY  SYSTEM 

•KIDNEY 

(53) 

(54) 

(54) 

TUEULAE-CELL  ADENOMA 

26  (48%) 

26  (48%) 

TUEULAR-CELL  ADENOCARCINOMA 

3 (6%) 

•UEIKABY  BLADDER 

(51) 

(51) 

(49) 

TEA NSI TICNAL-CELL  PAPILLOMA 

1 (2%) 

ENDCCRIKE  SYSTEM 

•PITUITARY 

(46) 

(50) 

(50) 

CAFCINCMA, NOS 

1 (2%) 

ADENOMA,  NOS 

1 (2%) 

CHROMOPHOEE  ADENOMA 

4 (8X) 

7 (14%) 

3 (6%) 

CHROMOPHOBE  CARCINOMA 

1 (2%) 

ACIDOPHIL  ADENOMA 
EASOPHIL  ADENOMA 

1 (2%) 

3 (6%) 

2 (4%) 

•ADRENAL 

(54) 

(55) 

(55) 

CCRTICAL  AEENCMA 

1 (2%) 

PEECCEBCMCCYTCMA 

12  (22%) 

6 (15%) 

13  (24%) 

P HECC  H RC  MCCYTC  MAi_t10IS  NA  NT 

i_im 

i_j5%i„ 

3_J5%1„ 

* 

* 


NUBBEB 

KUBBIE 


CF  ANIMALS  WITH  TISSUE 
CE  ANIMALS  NECFOPSIED 


EXAMINEE  MICROSCOPICAllY 
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TABLE  A 1 (CONTINUED) 


CONTROL  (UNTR) 

ICH  DCSE 

HIGH 

DCSE 

0 1-0  360 

01-0405 

01-0410 

#THYECIE 

(53) 

(51) 

(52) 

EClIICULAE-CELL  CABCINOMA 

2 

(4%) 

C-CELL  ADENOMA 

3 (6%) 

2 (4%) 

3 

(6%) 

C-CELL  CARCINOMA 

1 (2%) 

1 

(2%) 

#EAliCBEAHC  ISLEIS 

(53) 

(53) 

(51) 

lElII-CELL  ADENCMA 

1 (2%) 

3 (6%) 

1 

(2%) 

ISLET-CELL  CARCINOMA 

1 (2%) 

1 

(2%) 

REPRCEUCTIVE  SYSTEM 

♦MAMMARY  GLAND 

(54) 

(55) 

(55) 

ADEECKA,  NOS 
INTRADDCTAL  PAPILLOMA 

1 (2%) 

1 

(2%) 

FIBROADENOMA 

1 (2%) 

1 

(2%) 

♦EBEEUTIAl  GLAND 

(54) 

(55) 

(55) 

CABCI NCMA ,NOS 

1 (2%) 

2 (4%) 

3 

(5%) 

ADENOMA,  NOS 

1 (2%) 

3 

(5%) 

ADENOCARCINOMA,  NOS 

1 

(2%) 

#TESTIE 

(54) 

(55) 

(55) 

INTEBSTITIAL-CELL  TOMOH 

53  (98%) 

46  (84%) 

50 

(9  1%) 

NERVCUS  SYSTEM 

#EEAIN 

(54) 

(55) 

(55) 

CEEUMINCUS  CABCINOMA,  METASTATIC  1 {2%) 

ASTROCYTOMA 

1 

(2%) 

SPECIAL  SE^SE  CBGANS 

♦EYE 

(54) 

(55) 

(55) 

SCUAMCDS  CELL  CABCINOMA 

1 (2%) 

♦EAB 

(54) 

(55) 

(55) 

CERUMIHCUS  CABCINOMA 

1 (2X) 

♦ EAR  CANAL 

(54) 

(55) 

(55) 

SEBACECUS  ADENOCABCINOM A 
CER OMINOUS  CARCINOMA 

1 (2%) 

# NUMBER  CF  ANIMALS  8ITH  TISSUE 



EXAMINEE  MICROSCOPICA 

ELY 

* SOMBEE  OE  ANIMALS  NECEOPSIED 
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TABLE  A 1 (CONTINUED) 


CONTROL  (UNTR) 
0 1-0  360 

LOW  DCSE 
01-0405 

HIGH  DCSE 
C 1-0410 

MUSCOICSKFIETAL  SYSTEM 

*SKCLL 

CSTECSAECOMA 

(E4) 

(55) 

(55) 

1 (2X) 

♦ BAMIBIE 

CSTFCSAECCHA 

(54) 

(55) 

1 (2X) 

(55) 

♦STERNUM 

EHECCHBCMCCYTCMA,  METASTATIC 

(54) 

(55) 

(55) 

1 (2X) 

♦ RIB 

AIVECIAR/BRC NCHICLAR  CA,  METASTA 

(54) 

(55) 

1 (2%) 

(55) 

BOEY  CAVITIES 

♦ABDOMINAL  CAVITY 

PESCTHELIOMA,  NOE 

(54) 

(55) 

1 (2%) 

(55) 

♦PEBITC  KEUM 

KESCTHELICHA , NOS 

(54) 

(55) 

1 (2%) 

(55) 

♦PELVIS 

CHCRECKA 

(54) 

(55) 

(55) 

1 (2X) 

♦MESENTERY 

FIBFCSARCCRA 

(54) 

(55) 

1 {2%) 

(55) 

1 (2X) 

ALL  CTHER  SYSTEMS 

♦MULTIPLE  ORGANS 

MESOTHELIOMA,  NOS 

(54) 

2 (4X) 

(55) 

(55) 

DI AEHRAGM 

FIBRCSARCCBA , METASTATIC 

1 

OMENTUM 

_ 

1 

* NCHEEB  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICFOSCOPICALLY 

♦ KUKBEE  CF  ANIMALS  NECFOPSIED 


TABLE  A 1 (CONCLUDED) 


CONTROL  (UNTR) 

LCW  DCSE 

HIGH  DCSE 

0 1-0  360 

01-0405 

01-0410 

ANIMAL  DISPOSITION  SUMMARY 

AMEAIS  INITIALLY  IN  STUDY 

55 

55 

55 

NATUEAL  DEATHS) 

6 

3 

7 

MOEIEUND  SACRIFICE 

10 

17 

8 

ECHIDULED  SACRIFICE 
ACCIDENTALLY  KILLED 
TERMINAL  SACEIEICE 
ANItAL  MISSING 

59 

35 

40 

a INCLUDES  AOTOLYZED  ANIMALS 

TUMCE  SUMMARY 

TOTAL  ANIMALS  WITH  PRIMARY  TUMORS* 

54 

54 

55 

TOTAL  PRIMARY  TUMCES 

1 12 

138 

138 

TOTAL  ANIMALS  WITH  3ENIGN  TUMCRS 

c • 

51 

51 

TOTAL  EENIGN  TUMORS 

63 

1 04 

107 

TCTAL  ANIMALS  WITH  MALIGNANT 

TUMORS 

26 

26 

24 

TCTAL  MALIGNANT  TUMOES 

27 

z 2 

29 

TCTAL  ANIMALS  WITH  SECCNDAEY 

TUMOES# 

1 

1 

3 

TCTAI  SECCNDAEY  TUMORS 

1 

2 

6 

TCTAL  ANIMALS  WITH  TUMOES  UNCERTAIN- 

EENIGN  CE  MALIGNANT 

2 

2 

2 

TOTAL  UNCERTAIN  TUMORS 

2 

2 

2 

TCIAL  AMMALS  WITH  TOMOES  UNCEHTAIN- 
EBIMAEY  CE  METASTATIC 
TCTAI  UKCERTAIN  TUMCBS 


* PEIMAEY  TUMCBS:  ALL  TUMCES  EXCEET  SECCNDAEY  lUMOHS 

i SECCNDAEY  TUMORS:  METASTATIC  TUMORS  OE  TUMOES  INVASIVE  INTO  AN  ADJACENT  ORGAN 
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TABLE  A2 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  FEMALE  RATS  TREATED  WITH  TBP 


CONTROL  (UNTK) 

LOW  DCSE 

HIGH  DCSE 

02-0360 

02-0405 

02-0410 

ANIMALS  INITIALLY  IN  STUDY 

55 

55 

55 

ANIMALS  NECECESIEE 

54 

55 

55 

ANIMALS  EXAMINED  HI  STOPATHOLOGICALLY 

54 

55 

c c 

INTEGUBEKIAEY  SYSIEM 

♦SKIN 

(54) 

(55) 

(55) 

SCUAMCOS  CELL  PAPILLOMA 

2 (4%) 

1 

(2%) 

SQUAMOUS  CELL  CARCINOMA 

2 (4X) 

1 

(2%) 

2 (4%) 

♦SOBCUT  TISSUE 

(54) 

(55) 

(55) 

EIBECMA 

EIEECSARCCMA 

1 (2X) 

1 

(2%) 

1 (2%) 

LIPCMA 

2 

(4%) 

LIPOSARCOMA 

1 

(2%) 

RESPIHATCEY  SYSTEM 

#LUNG 

(53) 

(54) 

(55) 

BIIE  DUCT  CARCINOMA,  METASTATIC 
ALVEOL AR/EHONCKIOI AR  ADENOMA 

1 (2%) 

2 

(4%) 

1 (2%) 

ADENOSQUAMOUS  CARCINOMA 
FIEROSARCOMA , METASTATIC 

1 

(2%) 

2 (4%) 

HEMATCPCIETIC  SYSTEM 

♦MULTIPLE  ORGANS 

(54) 

(55) 

(55) 

UNDIFFERENTIATED  LEUKEMIA 

8 (15%) 

9 

(16%) 

9 (16%) 

LYMPHOCYTIC  LEUKEMIA 

1 (2%) 

1 

(2%) 

•BCKE  MARRCW 

(53) 

(54) 

(52) 

EIBECSARCCMA,  METASTATIC 

1 (2%) 

#SPIEEK 

(52) 

(54) 

(^5) 

KEUECEIBBCSABCOMA,  UNC  PRIM  OR  M 

1 (2%) 

#LYMPH  NODE 

(51) 

(54) 

(54) 

Ell E_DQCT_C  A BCINQHA,._[1ET  ASTATIC 







J_J2%i. 

* KOKBEE  CE  ANIMALS  WITH  USSUE  EXAMINED  MICROSCOPICALLY 

♦ NOPBEE  CE  ANIMALS  NECEOPSIED 
**EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 


TAB^E  A2  (CONTINUED) 


CONTROL  (UNTH) 

1 LOW  DOSE 

HIGH 

DOSE 

0 2-0  360 

02-0405 

02-0410 

#MICIAS1IKAL  L.NODE 

(51) 

(54) 

(54) 

OKLIFFFRENTIATFD  CARCINOMA  MEIAS 

1 (2X) 

tMESENTERIC  L.  NODE 

(51) 

(54) 

(54) 

OKCIFFEBENII AIFC  CARCINOMA  MEIAS 
EILE  DUCT  CARCINOMA,  METASTATIC 

1 (2%) 

1 

(2X) 

#THYMUS 

(42) 

(50) 

(45) 

THYBCMA 

1 

12%) 

CIRCULATCEY  SYSTEM 

#HEAET 

(53) 

(54) 

(55) 

KEDECEIBBCSARCOMA,  UNC  PRIM  OR  M 

1 (2%) 

DIGESTIVE  SYSTEM 

♦SALIVARY  GLAND 

(52) 

(54) 

(55) 

AIENCEA,  NOS 
ACINAR-CELL  ADENCMA 

3 (6%) 

2 

(4*) 

♦LIVEB 

(53) 

(54) 

(55) 

NECPLASTIC  NODDLE 

1 (2%) 

1 (25S) 

HEPATOCELLULAR  CARCINOMA 
NEDROFIEROSARCOMA,  UNC  PRIM  OR  M 

1 (2%) 

1 

12%) 

♦BILE  DUCT 

(54) 

(55) 

(55) 

BILE  EUCT  CARCINOMA 

2 

^^%) 

♦PANCREAS 

(52) 

(53) 

(54) 

BILE  E.UCT  CARCINOMA,  METASTATIC 

1 

(2%) 

♦STCRACH 

(51) 

(54) 

(52) 

SCUAMOUS  CELL  PAPILLOMA 

1 (2%) 

SQUAMCUS  CELL  CARCINOMA 

1 (2%) 

1 (2%) 

EASAL-CELL  CARCINOMA 
ADENOCARCINOMA,  NOS 

1 (2%) 

1 (2%) 

1 

(2%) 

URINARY  SYSTEM 

♦KIDNEY 

(52) 

(54) 

(54) 

TU EUL A B-CELL_ ADENOMA 

4_JI%1. 

10_ 

nm 

f 

* 


NUHBIF  CF  ANIMALS 
NOBBEB  CF  ANIMALS 


WITH  IISSUE 
NECEOPSIED 


EXAMINEE  MICROSCOPICALLY 
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TABLE  A2  (CONTINUED) 


CONTROL  (UNTB)  LOU  DCSE  HIGH  DCSE 

02-0360  02-0405  02-0410 


ENCCCEIKE  SYSTEM 

iPITCITAR Y 

(46) 

(54) 

(52) 

CAECI ECMA, NCS 

3 (6%) 

1 (2X) 

1 (2%) 

ADENOMA,  NOS 

1 (2%) 

CHROMOPHOBE  ADENOMA 

15  (51X) 

22  (41%) 

24  (46%) 

CHROMOPHCBE  CARCINOMA 

1 (2%) 

ACIDOPEIL  ADENOMA 
EASOPHIL  ADENOMA 

1 12%) 

2 (4%) 

1 (2%) 

iAEEENAL 

(53) 

(53) 

(5  4) 

CCBTICAL  AEENCMA 

1 (2%) 

1 (2%) 

2 (4%) 

PHECCHBOMOCYTOMA 

3 (6%) 

4 (8%) 

2 (4%) 

ANCIOLIPOMA 

1 {2)E) 

#THYECIE' 

(49) 

(53) 

(53) 

ONIIEEEEENTIATED  CARCINOMA 
ECIIICULAH-CELL  ADENOMA 

1 (2%) 

1 (2%) 

C-CELL  ADENCMA 

1 (2X) 

1 (2%) 

4 (8%) 

C-CEIL  CARCINOMA 

3 (€%) 

2 (4%) 

• PAKCEEATIC  ISLETS 

(52) 

(53) 

(54) 

ISIET-CELL  AEENCMA 

1 (2%) 

BEEECEDCTIVE  SYSTEM 

♦MAMMARY  GLAND 

(54) 

(55) 

(55) 

PAPILLOMATOSIS 

1 (2%) 

ADENOMA,  NOS 

1 (2%) 

2 (4%) 

ADENOCARCINOMA,  NOS 

2 (4%) 

2 (4%) 

FIBROSARCOMA 

1 (2%) 

FIERO ADENOMA 

16  (30%) 

10  (18%) 

19  (35%1 

♦CLITCBAL  GLAND 

(54) 

(55) 

(55) 

CABCI KCMA ,NOS 

2 (4%) 

1 (2%) 

AEEECMA,  NCS 

3 (5%) 

ADENOCARCINOMA,  NCS 

1 (2%) 

#UTEBUS 

(52) 

(54) 

(55) 

EKEOMETBIAL  STBOMAL  POLYP 

16  (31%) 

14  (26%) 

11  (20%) 

ENDOMETRIAL  STROMAL  SARCOMA 

1 (2%) 

1 (2%) 

HEMANGIOMA 

2 (4%) 

#UTEEU£/ENECMETBI DM 

(52) 

(54) 

(55) 

ACENCCARCINCMA-  NOS 

1 J2XJ 

J_ii%L. 

* 

* 


KOKBEB 

KOMBEE 


CE  ANIMALS  WITH  TISSUE 
CE  ANIMALS  NECEOPSIED 


EXAMINEE  MICEOSCOPICALIY 
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TABLE  A2  (CONTINUED) 


CONTROL  (UNTR) 
0 2-0  360 

LCH  DCSE 
02-0405 

HIGH  DOSE 
02-0410 

iCVABY 

GBANHLCSA-CELL  TUMOB 
GRANCLOSA-CELL  CARCINOMA 
SERTOLI-CELL  TUMOR 
TOEDLAR  ADENOMA 

(53) 

1 (235) 

2 (14%) 

(53) 

(55) 

1 (2%) 
1 (2%) 
3 (5%) 

NERVOUS  SYSTEM 

«ERAIN 

CAECINCHA,  NOS,  METASTATIC 
CHROMOPHOBE  CARCINOMA,  METASTATI 
ASTROCYTOMA 

(52) 

2 (4%) 
1 (2%) 

(5  4) 

(54) 

2 (4%) 

SPECIAL  SENSE  CEGANS 

♦ EYE 

SgUAKCUS  CELL  CARCINOMA 

(54) 

2 (4%) 

(55) 

(55) 

♦EAB  CANAL 

CERUBIKOUS  CARCINOMA 

(54) 

1 (2%) 

(55) 

(55) 

1 (23S) 

KUSCUICSKELETAL  SYSTEM 

NC  NE 

BOCY  CAVITIES 

♦PERITONEUM 

BESCTHELIOMA,  NOS 

(54) 

(55) 

(55) 

2 (4%) 

♦PLEUBA 

BESCTHELICMA,  NOS 

(54) 

(55) 

(55) 

1 (2%) 

♦MESENTERY 

FIBBCSABCCHA 

(54) 

(55) 

(55) 

2 (4%) 

ALL  OTHER  SYSTEMS 

♦MULTIPLE  CEGANS 

AIENCCABCINCMA,  NOS,  METASTATIC 

(54) 

1 12%\ 

(55) 

(55) 

# NOMBEE  CF  ANIMALS  WITH  TISSUE  EXAMINEE  MICROSCOPICALLY 

* NOHBEE  Cl  ANIMALS  NECBOPSIED 
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TABLE  A2  (CONCLUDED) 


CONTROL  (UNT8)  LOW  DCSE  HIGH  DCSE 

02-0360  02-0405  02-0410 


ANIMAL  DISPOSITION  SOMMARY 


ANIEAIS  IMTIALLY  IN  STOCY  55  55 

KATOEAL  CEATHd  6 2 

nOEIECNE  SACRIFICE  13  9 

SCHICDIEC  SACRIFICE 
ACCIEEKTALLY  KILLED 

TEREIKAL  SACRIFICE  36  44 

ANIEAl  HISSING 


55 

4 

15 


36 


d INCLODES  ACTOLYZED  ANIMALS 


TUECB  SOEPABY 


TCTAL  A 

MEALS  WITH  PEIMAEY  TUMORS* 

52 

HI 

U) 

TCTAL 

PRIMARY  TUMORS 

100 

52 

115 

TOTAL  A 

NIMALS  HITH  BENIGN  TUMCRS 

45 

43 

47 

TOTAL 

EENIGN  TUMORS 

61 

70 

82 

TCTAL  A 

MEALS  HITH  MALIGNANT 

TUMORS 

24 

19 

24 

TCTAL 

MALIGNANT  TUMORS 

28 

2 1 

29 

TCTAL  A 

MEALS  HITH  SECCNDAHY 

TUMORS# 

5 

3 

TCTAL 

SECCNEABY  TUMORS 

6 

7 

TCTAL  A 

KIMAIS  HITH  TUMORS  UNCERTAIN- 

EENIGN 

CE  MALIGNANT 

2 

1 

3 

TOTAL 

UNCERTAIN  TUMORS 

2 

1 

4 

TClAl  AMMALS  SITE  TOMOBS  UNCERTAIN- 
PEIEAEY  CB  METASTATIC  1 

TCTAL  DNCEETAIN  TUMORS  3 

* PRIMARY  TUMCRS:  ALL  TUHOES  EXCEPT  SECCNEABY  TUMORS 

# SECONDARY  TUMORS;  METASTATIC  TUMORS  OB  TUMORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 


APPENDIX  B 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS 
IN  MICE  TREATED  WITH  TBP 


I 

f 

k 

r 

k 

I 

I 

I 

» 

y 

k 

y 

) 
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TABLE  B1 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  MALE  MICE  TREATED  WITH  TBP 


CCNTEOL  (UNTR) 

LOW  COSE 

HIGH 

DOSE 

C5-036C 

05-041  5 

05- 

0420 

ANIMALS 

INITIALLY  IN  STUDY 

55 

50 

50 

ANIMALS 

KECBCESIED 

55 

50 

50 

ANIMALS 

EXAMINED  HISTOPATHOLOGICALLY 

**  C5 

50 

50 

INTiGUKEKTARY  SYSTEM 


♦SFIN 

(55) 

(50) 

(50) 

SQUAMCUS  CELL  PAPILLOMA 
SEEACECUS  ADENOMA 

1 (215) 

1 

(2%) 

♦SUBCUT  TISSUE 

(55) 

(50) 

(50) 

EIBBCMA 

2 (4%) 

EIEECSARCCMA 

1 (2%) 

2 (4%) 

1 

(2%) 

EESEIEATCEY  SYSTEM 

#LCNG 

(54) 

(44) 

(50) 

HEPAICCELLDLAB  CABCINOMA,  METAST 

4 (7%) 

1 (2%) 

1 

(2%) 

ALVEOLAR/BRONCHIOLAR  ADENOMA 

6 (11%) 

11  (25%) 

12 

(24%) 

ALVEOLAR/BRONCHIOLAR  CARCINCMA 

6 (11%) 

e (18%) 

13 

(26%) 

HEMATCPCIETIC  SYSTEM 

♦MULTIPLE  ORGANS 

(55) 

(50) 

(50) 

MALIG. LYMPHOMA,  HISTIOCYTIC  TYPE 

1 (2%) 

MALIGNANT  LYMPHOMA,  MIXED  TYPE 

2 (4%) 

2 (4%) 

2 

(4%) 

•SPLEEN 

(51) 

(47) 

(49) 

HEMANGICKA 

MALIC  .lYMPHCMA , HISTIOCYTIC  TYPE 
MALIGNANT  LYMPHCMA,  MIXED  TYPE 

1 (2%) 

1 (2%) 

1 

(2%) 

• MEDIASTINAL  L.NODE 

(48) 

(43) 

(44) 

EIBFCSABCCMA,  METASTATIC 

1 

(2%) 

•MESENTERIC  L.  NCDE 

(48) 

(43) 

(44) 

HEPATCCELLULAB  CABCINOMA,  METAST 

1 (2%) 

1 (2%) 

MALIGNANT  LYMPHOMA,  MIXED  TYPE 

1 12%) 

1 

,J2%i  _ 

# NDHBEE  CE  ANIMALS  WITH  TISSUE  EXAMINEE  MICROSCOPICALLY 

♦ NUMBEE  CE  ANIMALS  NECEOPSIED 
**EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 
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TABLE  B1  (CONTINUED) 


CONTROL  (UNTR) 
05-0  360 

LOW  DCSE 
05-0415 

HIGH  DCSE 
05-0420 

#IIVIB 

HALIGNANT  LYMEHCMA,  NOS 

(54) 

(49) 

1 (2%) 

(49) 

«J£ JUNUn 

tAlIGNANT  LYMEHCMA,  NIXED  TYPE 

(50) 

1 (2?) 

(47) 

(48) 

CIBCOIATCFY  SYSTEN 

iHEABT 

HIKAKGICMA 

(55) 

(49) 

1 (2%) 

(50) 

DIGESTIVE  SYSTEN 

OLIVER 

HEPATCCELLOLAB  ADENONA 
HEPATOCELLULAR  CARCINOHA 

(54) 

4 {7%) 

2 4 ( 4 4%) 

(49) 

11  (22%) 
20  (41%) 

(49) 

4 (8%) 
19  (39%) 

iPABCBEAS 

HEPATCCELLOLAB  CAECINONA,  NETAST 

(49) 

(46) 

1 (2%) 

(49) 

iSTCEACH 

SCUABCOS  CELL  PAPILLOHA 
SQDANOLS  CELL  CARCINOHA 
EASAL-CELL  CARCINOHA 

(51) 

(47) 

10  (2  1%) 

(48) 

11  (23%) 
2 (4%) 

1 (2%) 

URINARY  SYSTEH 

♦KIDNEY 

TUBOLAB-CELL  ADENOMA 
TDEOLAR-CELL  ADENOCARCINOMA 

(54) 

(50) 

3 (6%) 
1 (2%) 

(49) 

9 (18%) 
5 (10%) 

iKICNEY/EELVIS 

TBANSITICNAL-CELL  PAPILLOHA 

(54) 

1 (2%) 

(50) 

(49) 

♦UBINARY  BLADDER 
HEBAKGICMA 
HEM  ANGIOSARCOMA 

(48) 

(38) 

2 (5%) 

(47) 

1 (2%) 

ENDCCBIKE  SYSTEM 

♦EITDITABY 

chrcbcehcbe  adenoma 

(3S) 

(38) 

1 (3%) 

(43) 

# NUKBEB  CE  ANIMALS  WITH  TISSUE  EXAMINED  M ICROS COP IC A L 1 Y 

♦ NOBBEB  CE  ANIMALS  NECBOPSIED 

B-4 


TABLE  B1  (CONTINUED) 


CONTROL  (DNTH)  LOW  DOSE  HIGH  DOSE 


0 5-0  360 

05-0415 

05-0420 

«AERENAL 

(50) 

(42) 

(40) 

CCRTICAL  ADENOMA 
PHEOCHROMOCYTOMA 

1 {2%) 

1 (2%) 

1 (2%) 

#ADRENAl/CAESULE 

(50) 

(42) 

(48) 

AEENCMA,  NOS 

5 (10X) 

1 (2X) 

♦PANCREATIC  ISLETS 
ISIET-CELL  ADENOMA 

(49) 

2 (4X) 

(46) 

(49) 

BBEFCCDCTIVE  SYSTEM 


♦TESTIS 

(54) 

(4S) 

(50) 

INTERSTITIAL-CELL  TUMOR 

1 (2%) 

NERVCUS  SYSTEM 
NCNE 


SPECIAL  SEESE  CRGANS 

(55)  (50)  (50) 

1 (2X)  1 (2%)  2 (4*) 


♦HABCERIAN  GLAND 
CYSTAEEKCMA,  NOS 


MDSCOICSKEIETAL  SYSTEM 
NCNE 


EOCY  CAVITIES 


♦MEDIASTINUM 

AIVECLAR/BRCNCHIOLAR  CA,  METASTA 

(55) 

(50) 

(50) 

1 (2%) 

♦FEBITCNEUM 

MESCTEELICMA, 

NOS 

(55) 

(50) 

1 {2%) 

(50) 

ALL  CTHER  SYSTEMS 

♦MULTIPLE  ORGANS 
S2UMQ5S_CELL. 

.CARCINOMA^_METASTA 

(55) 

(50) 

(50) 

l_S2%i 

« 

4 


NUMBER 

NUMBER 


CE  ANIMALS  WITH  TISSUE 
CE  ANIMALS  NECROPSIED 


EXAMINED  MICROSCOPICALLY 


B-5 


TABLE  B1  (CONCLUDED) 


CONTROL  (UNTR) 

LOW  DOSE 

HIGH  DOSE 

05-0  360 

05-0415 

C5-0420 

ANIMAL  DISPOSITION  SUMMARY 

ANIKAIS  INITIALLY  IN  STOLY 

55 

50 

50 

NATOBAL  DEATHS 

9 

7 

3 

MOBIEUNC  SACRIFICE 

2 

4 

4 

SCHEEOLEC  SACBIFICE 
ACCIDENTALLY  KILLED 

1 

TERMINAL  SACBIFICE 
ANIMAL  PISSING 

<44 

36 

43 

a INCLUDES  ADTOLYZED  ANIMALS 

TUMCB  SOMEABY 

TCTAL  ANIMALS  WITH  PEIMAEY  TUMORS* 

43 

4 1 

43 

TOTAL  PRIMARY  TOMCBS 

59 

60 

66 

TOTAL  ANIMALS  WITH  BENIGN  TUMCHS 

2 2 

2S 

28 

TOTAL  EENIGN  TUMORS 

24 

43 

40 

TCTAL  ANIMALS  WITH  MALIGNANT  TUMORS 

29 

30 

34 

TCTAL  MALIGNANT  TUMOES 

35 

36 

46 

TCTAL  ANIMALS  WITH  SECONDARY  TUMOES# 

4 

2 

4 

TCTAL  SECCNDABY  TOMOES 

5 

3 

4 

TCTAL  AMMALS  WITH  TUMOES  UNCERTAIN- 
EEN3GN  CE  MALIGNANT 

1 

TOTAL  UNCERTAIN  TUMORS 

1 

TCTAI  AMMALS  WITH  IDMOES  UNCIRTAIN- 
EIieAEY  CE  METASTATIC 
TCTAl  UNCEETAIN  TOMOES 

* PEIMAEY  TOMCES:  ALL  TUMOES  EXCEPT  SECCNCABY  TOMOES 

i SECONDARY  TUMORS:  METASTATIC  TOMOES  OE  TUMORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 


B-6 


TABLE  B2 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  FEMALE  MICE  TREATED  WITH  TBP 


CONTROL  (UNTR) 

lOH  DCSE 

HIGH  DCSE 

06-0360 

06-0415 

06-0420 

ANIMALS  INITIALLY  IN  STUDY 

55 

50 

50 

ANIBAIS  KECECESIEE 

55 

50 

50 

ANIKAIS  EXAMINEE  HISTO PATHOLOGICALLY 

55 

50 

50 

INTEGDHENTABY  SYSTEM 

♦SOECUT  TISSUE 

(55) 

(50) 

(50) 

EIEECSABCOMA 

3 (6%) 

HEMANGIOMA 

1 (2%) 

RESPIPATCBI  SYSTEM 


«LENG 

(55) 

(50) 

(50) 

HEFATCCELLULAB  CARCINOMA,  METASl 

2 (4X) 

1 

(2%) 

»l VEOLAR/BRONCHIOLAR 

ADENOMA 

3 (5%) 

8 

(16X) 

14 

(28%) 

AI VEOLAR/BRONCBIOLAR 

CARCINOMA 

1 (2%) 

1 

(2X) 

3 

(6%) 

HEMATCECIETIC  SYSTEM 


♦MULTIPLE  ORGANS 

(55) 

(50) 

(50) 

MALIGNANT  LYMEHCMA,  NOS 

MALIG. LYMPHOMA,  LYMPHOCYTIC  TYPE 

1 (2X) 

2 (4*) 

1 (2%) 

1 

(2%) 

MALIC. LYMPHOMA,  HISTIOCYTIC  TYPE 

1 12%) 

2 (4%) 

1 

(2%) 

MALIGNANT  LYMPHOMA,  MIXED  TYPE 
LYMPHOCYTIC  LEUKEMIA 

6 (11%) 
4 (7%) 

4 (8%) 
1 (2%) 

4 

(8%) 

•SEIEEN 

(53) 

(47) 

(46) 

HEMANGIOMA 
HEM  ANGIOSARCOMA 

2 (4%) 

1 (2%) 

1 

(2%) 

MALIGNANT  LYMPHOMA,  MIXED  TYPE 

1 (2%) 

3 (6%) 

1 

(2%) 

#LYMEH  NCEE 

CALIGNANT  LYMEHCMA,  MIXED  TYPE 

(47) 

(43) 

(45) 

1 

(2%) 

♦MEDIASTINAL  L.NCEE 

AIVECLAB/BBCNCHIOLAB  CA,  METASTA 

(47) 

(43) 

(45) 

1 

(2%) 

♦CESENTEBIC  L.  NODE 

(47) 

(43) 

(45) 

SAIIGNANT  LYMEHCMA.  MIXED  TYPE 

2 J4JJ 

3 J7%i_ 

2_i4%i 

# NURBEB  CE  ANIMALS  WITH  TISSUE  EXAMINEE  MICROSCOPICALLY 

♦ NOMBEB  CE  ANIMALS  NECBOFSIED 
**EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 


B-7 


TABLE  B2  (CONTINUED) 


CONTROL  (UNTR) 

LOW  DCSE 

HIGH  DOSE 

06-0360 

06-0415 

06-0420 

#IIVEB 

(54) 

(50) 

(49) 

RAIIGNANT  LYMPHCHA,  NOS 

1 (2X) 

#KIDNEY 

(55) 

(50) 

(46) 

PKIIGNANT  LYMPHCMA,  MIXEE  TYPE 

1 (2X) 

#THY  PUS 

(35) 

(41) 

(36) 

TH YBCMA 

1 (3*) 

CIECUIATCBY  SYSTEM 

•HEART 

(55) 

(50) 

(50) 

AIVECLAB/BBCNCHIOLAB  CA,  METASTA 

1 (2X) 

HEMANGIOMA 

1 {2%) 

CIGESTIVE  SYSTEM 

•LIVER 

(54) 

(50) 

(49) 

HEPATCCELLHLAR  ADENOMA 

4 (7%) 

11  (22X) 

15  (31X) 

HEPATOCELLULAR  CARCINOMA 

7 (13%) 

12  (24%) 

20  (41X) 

HEMANGIOMA 

1 (2X) 

2 (4X) 

1 (2%) 

•ESCEHAGUS 

(51) 

(47) 

(45) 

SCUARCUS  CELL  CABCINOMA 

1 (2X) 

• STC  RACH 

(53) 

(48) 

(4  4) 

SCUAMCUS  CELL  PAPILLOMA 

2 (4K) 

10  {2^%) 

18  (41%) 

SQUAMOUS  CELL  CARCINOMA 

4 (8X) 

4 (9X) 

LEIOMYOSARCOMA 

1 (2X) 

URINARY  SYSTEM 

•KIDNEY 

(55) 

(5  0) 

(46) 

TUBULAB-CELL  ADENOMA 

2 (4X) 

2 (4X) 

•UBIKABY  BLADDEB 

(50) 

(43) 

(43) 

HEMAKGICMA 

1 (2X) 

ENDCCEINE  SYSTEM 

•EITUITABY 

(42) 

(38) 

(39) 

CHBCRCEHCBi  ADENOMA 

1 

1 

1 

1 

J_J3iJ 



♦ NUBBEF 

♦ KOMBEE 


CF  ANIMALS  HIIH  TISSUE 
CE  ANIMALS  NECHOPSIED 


EXAMINEE  MICROSCOPICA LIY 
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TABLE  B2  (CONTINUED) 


CONTROL  (UNTR) 

LOW  DOSE 

HIGH  DOSE 

06-0360 

06-0415 

06-0420 

EASOPBIL  ADENOMA 

1 (2%) 

2 (5%) 

♦ADRENAL 

(50) 

(48) 

(47) 

EHECCHRCMCCYTCMA 

1 (2%) 

1 (2%) 

♦ADBENAL/CAPSOLE 

(50) 

(48) 

(47) 

AEENCBA,  NOS 

2 (4%) 

♦TBYRCIE 

(48) 

(44) 

(40) 

FCIIICOIAB-CELL  ADENOMA 

1 (2%) 

♦PANCREATIC  ISLETS 

(49) 

(47) 

(44) 

ISIET-CELL  AEENCMA 

1 (2%) 

REPRCEOCTIVE  SYSTEM 

♦KABBARY  GLANE 

(55) 

(50) 

(50) 

ACINAR-CELL  CARCINOMA 

1 (2%) 

FIBROADENOMA 

1 (27.) 

♦UTERUS 

(54) 

(49) 

(46) 

NEOPLASM,  NOS,  MALIGNANT 
AEEKCCARCINCMA,  NOS 
EEICKYCSARCCMA 

1 (292) 

1 (2%) 

1 (2%) 

ENDOMETRIAL  STROMAL  POLYP 

6 (12%) 

2 (4%) 

HEMANGIOMA 

3 (6%) 

♦CVARY 

(50) 

(47) 

(44) 

CYSTAEENCMA,  NOS 

1 (2%) 

PAPILLARY  CYSTADENOMA,  NOS 
GRANULOSA-CELL  TUMOR 

1 (2%) 

1 (2%) 

GR ANULOSA-CELL  CARCINOMA 

1 (2%) 

HEM  ANGIOMA 

2 (5%) 

NERVCUS  SYSTEM 

NONE 

SPECIAL  SENSE  ORGANS 

♦HAREERIAN  GLAND 

(55) 

(50) 

(50) 

CYSTAEEKCBA,  NOS 

3 (6%) 

PAPILLARY  CYSTADENOMA,  NOS 

1 12%) 

2_J42i 

# 

* 


KUMBEB  CE  ANIMALS 
NOBBEF  OE  ANIMALS 


WITH  TISSUE 
NEC FOPSIED 


EXAMINEE  MICROSCOPICALLY 
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TABLE  B2  (CONTINUED) 


CONTROL  (UNTR) 

LOW  DCSE 

HIGH  DCSE 

06-0360 

06-0415 

06-0420 

MUSCOICSKEIETAL  SYSTEM 

♦SKCLL 

(55) 

(50) 

(50) 

CSTECHA 

1 (2%) 

EODY  CAVITIES 

♦PEFITC  NEDH 

(55) 

(50) 

(50) 

BESCTHELICHA,  NOS 

1 (2X) 

ALL  CTHEB  SYSTEMS 

♦MULTIPLE  ORGANS 

(55) 

(50) 

(50) 

BESCTHELICHA,  NOS 

1 (2%) 

HEMANGIOMA 

1 (2X) 

ANIBAI  LISECSITICN  SDMMABY 

AMBALS  INITIALLY  IN  STUDY 

55 

50 

50 

NATURAL  DEATHS 

7 

C 

6 

MOBIEUNC  SACRIFICE 

4 

7 

5 

SCHirCIEC  SACBIFICE 
ACCIEENTALLY  KILLED 

1 

1 

TERfilNAL  SACRIFICE 
ANItAL  BISSING 

44 

37 

38 

a_I{fCLi]DES_iCTOLYZED_ANIMAiS 

« 

4 


KOSBEfi 

NUBBEB 


CF  ANIMALS  WITH  TISSOE 
CF  ANIMALS  NECFOPSIED 


EXAMINED 


MICROSCOPICALLY 


B-10 


TABLE  B2  (CONCLUDED) 


CCNTROI  (UNTR) 
06-0360 

LCW  DCSE 
06-0415 

HIGH  DOSE 
06-0420 

TUMOR  SCHMARY 

TOTAL  ANIMALS  WITH  PRIMARY  TUMORS* 

34 

42 

44 

TCTAL  PRIMARY  TUMORS 

50 

86 

109 

TCTAL  ANIMALS  WITH  BENIGN  TUMORS 

15 

33 

34 

TCTAl  BENIGN  TUMORS 

19 

45 

67 

TOTAL  ANIMALS  WITH  MALIGNANT  TUMORS 

27 

26 

30 

TOTAL  MALIGNANT  TUMORS 

30 

36 

41 

TOTAL  ANIMALS  WITH  SECONDARY  TUMORS# 

2 

1 

1 

TCTAL  SECCNEARY  TUMORS 

2 

1 

2 

TCTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 

EENIGN  CB  MALIGNANT 

1 

1 

1 

TCTAL  UNCERTAIN  TUMORS 

1 

1 

1 

lOlflL  ANIMALS  WITH  TOMORS  UNCERTAIN- 
PBIMARV  OR  METASTATIC 
TCTAl  UNCERTAIN  TUMORS 


♦ ERIKARY  TUMCRS:  ALL  TUMORS  EXCEPT  SECONDARY  TUMORS 

• SECCNEARY  TUMORS:  METASTATIC  TUMORS  OR  TUMORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 
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APPENDIX  C 


SUMMARY  OF  THE  INCIDENCE  OF 
LESIONS  IN  RATS  TREATED 


NONNEOPLASTIC 
WITH  TBP 


TABLE  Cl 

SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  MALE  RATS  TREATED  WITH  TBP 


CONTROL  (UNTR) 

low  DCSE 

HIGH  DOSE 

0 1-0  360 

0 1-0405 

01-0410 

ANIMALS  INITIALLY  IN  STUDY 

55 

55 

55 

ANIMAIS  NECECESIEE 

54 

55 

55 

ANIMALS  EXAMINED  HI STO PATHOLOGIC  ALL Y 

¥¥  c 

55 

55 

INTEGUMENTARY  SYSTEM 

♦ SKIN 

(54) 

(55) 

(55) 

EPIDERMAL  INCLUSION  CYST 
CLCER,  NOS 

1 (2%) 

3 (5%) 

AESCESS,  NOS 
CLCER,  HEALED 

1 (2%) 

1 (2%) 

♦SUBCUT  TISSUE 

(54) 

(55) 

(5  5) 

EPIEERMAl  INCIUSICN  CYST 

1 (2%) 

BESEIFATCRY  SYSTEM 

#LUNG/ERCNCHUS 

(54) 

(55) 

(55) 

BRCNCHIECTASIS 

1 (2%) 

1 (2%) 

#LUNG 

(54) 

(55) 

(55) 

BBCNCHCPNEUMCNIA,  NOS 

2 (4%) 

2 (4%) 

1 (2%) 

PNEUMONIA,  CHRONIC  MURINE 

2 (4%) 

3 (5%) 

METAPLASIA,  NOS 

1 (2%) 

2 (4%) 

HEMATCPCIETTC  SYSTEM 

#EONE  MARROW 

(52) 

(54) 

(52) 

FIBRCSIS,  FOCAL 
HYPOPLASIA,  NOS 

1 (2%) 

1 (2%) 

1 (2%) 

HYPERPLASIA,  NOS 

1 (13%) 

6 (11%) 

5 (10%) 

♦SPIEEN 

(54) 

(54) 

(52) 

FIBRCSIS,  FOCAL 

1 (2%) 

NECROSIS,  FOCAL 
HEHCSIDERCSIS 

1 (2%) 

1 (2%) 

HEMATOPOIESIS 

1 (2%) 

#CEEVICAL  LYMPH  NODE  (53)  (5  1)  (51) 

HYPJPELASIAx.NQS 

# NUMBEF  CF  ANIMALS  WITH  TISSOE  EXAMINEE  MICROSCOPICALLY 

♦ NUMBER  OF  ANIMALS  NECBOPSIED 
**EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 


C-3 


TABLE  Cl  (CONTINUED) 


CONTROL  (UNTR) 
0 1-0  360 

LOW  DOSE 
0 1-0405 

HIGH  DCSE 
01-0410 

•LUHBAB  LYMPH  NODE 
HEHCEBHAGE 

(53) 

(51) 

1 (2X) 

(51) 

•BEKAL  LYMPH  NODE 
HEMCSIDEBCSIS 

(53) 

(51) 

1 (2X) 

(51) 

CIRCOIATCBY  SYSTEM 

•HEART 

THBCMBOS,  MUEAL 
PERIARTERITIS 

(54) 

1 (2X) 
1 (2*) 

(55) 

1 (2X) 

(55) 

• MYCCAEDIOM 

INEIAMMATICN,  FOCAL 

(54) 

1 (2X) 

(55) 

(55) 

DEGENEBATICN,  NOS 

16  (30X) 

22  (40X) 

12  (22X) 

♦ACBTA 

THBOMBCSIS,  NOS 
MEDIAL  CALCIFICATION 

(54) 

(55) 

1 (2X) 
1 (2X) 

(55) 

*CEIIAC  ABTEEY 

THRCMBCSIS,  NOS 

(54) 

1 (2X) 

(55) 

(55) 

♦MESENTERIC  ARTERY 
THECMBUS,  BUBAL 

(54) 

(55) 

1 (2%) 

(55) 

DIGESTIVE  SiSTEM 


•LI VEB 

CCNGESTICN,  CHBCNIC  PASSIVE 
HEHORHE AGE 
CHOLAN6IOFIBROSIS 
NECROSIS,  FOCAL 
NECROSIS,  FAT 
HETAMOEPHOSIS  FATTY 
EASOPHILIC  CYTO  CHANGE 
FOCAL  CELLULAR  CHANGE 
CLEAR-CELL  CHANGE 


(54) 


9 (17X) 
1 (2X) 

1 (2*) 


1 (2%) 


(55) 

1 [2%) 
1 (2X) 


2 (4X) 

1 {2%) 


(54) 

5 (9X) 
2 (4X) 

1 (2%) 

1 (2X) 


•LIVEB/CENTBILOEULAR 
EECECSIS,  NOS 

(54) 

(55) 

(54) 

1 (2X) 

♦BIIE  DUCT 

JJjJJA  E jlCS 

(54) 

1 (ilL 

(55) 

(55) 

• NUMEEE  CF  ANIMALS  WITH 

TISSUE  EXAMINED  MIC BCSCOPICA LLY 

♦ NUHBEB  OE  ANIMALS  NECEOPSIED 


C-4 


TABLE  Cl  (CONTINUED) 


CONTROL  (UNTR) 
0 1-0  360 

LOW  DOSE 
01-0405 

HIGH  DOSE 
01-0410 

HYPEBPLASIA,  NOS 

1 I255) 

#PANCEEAS 

(53) 

(53) 

(51) 

EILATATICN/CUCIS 

1 (2%) 

• 

PERIAETEBITIS 

1 (2%) 

ATHOPEY,  NOS 

1 (2%) 

ATROPHY,  FOCAL 

2 (4X) 

#STC  EACH 

(53) 

(54) 

(52) 

UICEE,  NCS 

2 (455) 

1 (2%) 

2 (4%) 

EROSION 

1 (255) 

CALCIFICATION,  NOS 

2 (4%) 

HYPERPLASIA,  BASAL  CELL 

14  (26X) 

12  (22X) 

14  (27X) 

iCCIC  N 

(52) 

(50) 

(47) 

HYPEBTBCPHY,  NOS 

1 ( 255) 

URINARY  SYSTEM 

AKIEKEY 

(53) 

(54) 

(54) 

HYIEC  NEPHROSIS 

1 ( 256) 

PYELONEPHRITIS,  NOS 

1 (255) 

GLOMERULONEPHRITIS,  CHRONIC 

1 (2%) 

PYELCNEPHRITIS,  CHRONIC 

2 (4%) 

NEPHROSIS,  NOS 

26  ( 4955) 

e (1  555) 

24  (4455) 

NEPHROSIS,  CHOLEMIC 

2 (4X) 

1 (256) 

1 (256) 

#KIENEY/T0B0LE 

(53) 

(54) 

(54) 

EECBCSIS,  NOS 

1 (2%) 

DYSPLASIA,  NOS 

6 (1156) 

#OEINABY  ELAECEE 

(51) 

(51) 

(49) 

INEIAEMATICN,  ACUTE  HEMORRHAGIC 

1 (256) 

ENECCBIM  SYSTEM 

#PIIUITAR Y 

(46) 

(50) 

(50) 

HEMCERHAGE 

1 (2  56) 

HYPERPLASIA,  FOCAL 

1 ( 256) 

HYPERPLASIA,  BASOPHILIC 

2 ( 456) 

♦ADBENAL 

(54) 

(55) 

(55) 

CYST,  NCS 

1 (256) 

HEMCREEAGE 

J_J2Si 

« 

* 


NOKEEB  CF  ANIMALS 
KUMBEB  CE  ANIMALS 


WIIH  TISSUE 
NEC  EOPSIED 


EXAMINEE  HICHCSCOEICALLY 


C-5 


TABLE  Cl  (CONTINUED! 


CONTROL  (UNTR) 
0 1-0560 

LCW  DCSE 
01-0405 

HIGH  DCSE 
C 1-0410 

KEHOBRBAGIC  CYST 

1 (2%) 

#AEFFNAL  CORTEX 

HYPERPLASIA,  NOS 

(54) 

1 (2%) 

(55) 

(55) 

•ADRENAL  MEDULLA 
HYPERPLASIA,  NOS 

(54) 

(55) 

(55) 

3 (5%) 

•THYFCIE 

HYPERPLASIA,  C-CELL 

(53) 

(51) 

(52) 

1 (2%) 

• PABATHYRCIE 

HYPEEPLASIA,  NOS 

(26) 

(25) 

6 (26%) 

(19) 

•PANCREATIC  ISLETS 
HYPERPLASIA,  NOS 

(53) 

1 (2*) 

(53) 

1 (2%) 

(51) 

REPRCLUCTIVE  SYSTEM 

•MAMMARY  GLAND 
GAL ACTCCELE 

INFLAMMATION,  GRANULOMATOUS 
LACTATION 

(54) 

(55) 

1 (2%) 
1 (2%) 
1 (2%) 

(55) 

•PREPUTIAL  GLAND 
ABSCESS,  NOS 
INFLAMMATICN,  CHFCNIC 

(54) 

1 (2%) 
1 (2*) 

(55) 

(55) 

•PRCSTATE 

INFLAMMATICN  ACUTE  AND  CHRONIC 

(52) 

1 (2%) 

(55) 

(53) 

•TESTIS 

ATRCPHY,  NCS 

HYPEEPLASIA,  INTERSTITIAL  CELL 

(5  4) 

(55) 

1 (2%) 
2 (4%) 

(55) 

2 (4%) 

NERVCUS  SYSTEM 

•CEREERAL  VENTRICLE 
HIMCRBHAGE 

(54) 

1 (2%) 

(55) 

(55) 

•BRAIN 

H YI RCCEPHALUS,  NCS 
HEMOEREAGE 

(54) 

1 (2X) 

(55) 

1 (2%) 
1 (2%) 

(55) 

•CEREBELLUM 
HiiJCFRH&G  E 

(54) 

(55) 

1 (2%) 

(55) 

# NUeBiF  CF  ANIMALS  WITH  IISSCE  EXAMINEE  MICROSCOPICALLY 

♦ NUMBER  CF  ANIMALS  NECROPSIED 


C-6 


TABLE  Cl  (CONCLUDED) 


CONTROL  (UNTR)  lOH  DOSE  HIGH  DOSE 

0 1-0360  01-0405  01-041  0 


SPECIAL  SEJSE  ORGANS 


♦ EYE 

HEHCBPHAGE 

CATARACT 


(54) 

1 (2%) 


(55) 

1 (2%) 
1 (2%) 


(55) 


♦EYE/LACFIMAL  GLAND 
INFIAKEATICN,  NOS 


(54) 

1 (2X) 


(55) 


(55) 


HOSCOICSKEIETAL  SYSTEM 
NCKE 


BODY  CAVITIES 


♦ABDOMINAL  CAVITY 
PETECHIA 
NECROSIS,  FAT 


(S'!) 

S (17?() 


(55) 

1 (2%) 

4 [7%) 


(55) 

5 (955) 


AIL  CTHER  SYSTEMS 
THORAX 

PERIARTERITIS  1 

OMENTCB 

INFLAMMATION,  GRANULOMATOUS  1 


SPECIAL  ECRPHCLOGY  SUMMARY 


AUTCLYSIS/NC  NECROPSY 


1 


# NUMBER  OF  ANIMALS 

♦ NUMBER  OF  ANIMALS 


fcITH  TISSUE 
NECROPSIED 


EXAMINEE 


MICRCSCOPICAIIY 


C-7 


TABLE  C2 

SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  FEMALE  RATS  TREATED  WITH  TBP 


CONTROL  (UNTR) 

LOW  DCSE 

HIGH  DCSE 

0 2-0  360 

02-0405 

02-0410 

ANIMALS  INITIALLY  IN  STUDY 

55 

55 

55 

ANIFAIS  NECBCESIEC 

54 

55 

55 

ANIMALS  EXAMINED  HI STOFATHOLOGIC ALLY** 

54 

55 

C C 

INTEGOMENTABY  SYSTEM 

NC  KE 

BESEIEATCBY  SYSTEM 

«LUNG/ERONCHUS 

(53) 

(54) 

(55) 

BECNCHIECTASIS 

1 (2%) 

• LUNG 

(53) 

(54) 

(55) 

ENEUMCNIA,  CHECNIC  MURINE 

3 (6%) 

1 12%) 

1 (2%) 

METAPLASIA,  NOS 

1 (2%) 

2 (4%) 

HEMATCFCIETIC  SYSTEM 

#BONE  MARROW 

(53) 

(54) 

(52) 

HISTICCYTCSIS 

1 (2%) 

HYPERPLASIA,  HEMATOPOIETIC 

3 (6%) 

1 (2%) 

HYPOPLASIA,  HEMATOPOIETIC 

1 (2%) 

#SEIEEK 

(52) 

(54) 

(55) 

INFARCT,  NCS 

1 (2%) 

HEM  ATOPOIESIS 

1 (2%) 

1 (2%) 

AIUKBAB  LYMEH  NODE 

(51) 

(54) 

(54) 

INEIAEPATICN,  CHRONIC 

1 (2%) 

HYPEBEIASIA,  NOS 

1 (2%) 

•RENAL  LYMPH  NODE 

(51) 

(54) 

(54) 

INFIAEEATICN,  CHRONIC 

1 (2K) 

CIRCUIATCRY  SYSTEM 

•HEART 

(53) 

(54) 

(55) 

EEBIAETERIIIS 



J-I22L 

» NUPBEB  CF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
♦ NOMBEB  OF  ANIMALS  NFCBOPSIED 
**EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 


C-8 


TABLE  C2  (CONTINUED) 


CONTROL  (UNTR) 

LOW  DCSE 

HIGH  DOSE 

02-0360 

02-0405 

02-0410 

#MYCCAEEIUM 

(53) 

(54) 

(55) 

INFIABEATICN,  CHEONIC 

1 (2X) 

DEGENERATION,  NOS 

6 MIX) 

1 (13%) 

3 (5X) 

DIGESTIVE  SYSTEM 

#LI\)ER 

(53) 

(54) 

(55) 

CHCIANGIOFIBBOSIS 

2 (4X) 

METAMORPHOSIS  FATTY 

6 MIX) 

4 (7X) 

2 (4X) 

EASOPHILIC  CYTO  CHANGE 

10  (1SX) 

14  (26X) 

12  (22X) 

CLEAR-CELL  CHANGE 

1 (2X) 

• PANCREAS 

(52) 

(53) 

(54) 

INFIAKBATICN,  FOCAL 
INFLAMMATION,  CHRONIC 
ATROPHY,  FOCAL 

1 (2X) 

1 (2X) 

7 (13X) 

•STCBACH 

(51) 

(54) 

(52) 

ULCER,  NOS 

1 (2X) 

1 (2X) 

1 (2X) 

HYPERPLASIA,  BASAL  CELL 

11  (22X) 

9 (17X) 

22  (42X) 

URINARY  SYSTEM 

•KIDNEY 

(52) 

(54) 

(54) 

EYEICNEEHEITIS,  CHRONIC 
NEPHROSIS,  NOS 

2 (4X) 

2 (4%) 

1 (2X) 

NEPHROSIS,  CHOLEMIC 

1 (2X) 

1 (2X) 

GLOMERULOSCLEROSIS,  NOS 

1 (2X) 

CALCIFICATION,  FOCAL 

5 (1CX) 

•KIDNEY/TUBULE 

(52) 

(54) 

(54) 

ECCAI  CELLULAR  CHANGE 
DISPLASIA,  NOS 

3 (6X) 

35  (65X) 

ENBCCRIKE  SYSTEM 

•PITUITARY 

(46) 

(54) 

(52) 

HEMCRRHAGIC  CYST 
HYPERPLASIA,  NOS 

1 (2X) 

1 (2X) 

1 (2X) 

•ADRENAL 

(53) 

(53) 

(54) 







i 

* 


NUHB£6  C£ 
KUHBEE  CE 


ANIMALS  WITH  TISSUE 
ANIMALS  NECFOPSIED 


EXAMINEE  MICaOSCOPICAlLY 


C-9 


TABLE  C2  (CONTINUED) 


CONTROL  (UNTR) 
02-0360 

LOW  DCSE 
02-0405 

HIGH  DCSE 
02-0410 

#ACFFNAL  CCBIEX 

(53) 

(53) 

(5  4) 

HYPIBPLASIA,  NOS 

1 (2X) 

1 (2%) 

#ACBFNAL  tECULLA 

(53) 

(53) 

(54) 

FFCBCSIS,  NOS 

1 (2X) 

RYPEBPLASIA,  NOS 

1 (2X) 

#PARATHYROIC 

(15) 

(26) 

(26) 

HYFEFFLASIA,  NOS 

1 0%) 

iPANCEEATIC  ISLFIS 

(52) 

(53) 

(54) 

HYFEFFLASIA,  NOS 

1 (2X) 

HEFECCUCIIVE  SYSTEM 

*MABtABY  GLAND 

{^^) 

(55) 

(55) 

GALACTOCELE 

6 (11X) 

6 (15X) 

2 (4X) 

AESCESS,  NOS 

1 (2X) 

LACTATION 

1 (2X) 

iUTFEOS 

(52) 

(54) 

(55) 

HYEFCBETBA 

2 (4X) 

2 (4X) 

EPIDERMAL  INCLDSION  CYST 

1 12%) 

THROMBOSIS,  NOS 

1 (2X) 

1 (2X) 

PYOMETRA 

1 (2X) 

AESCESS,  NOS 

1 (2X) 

ACEBVIX  UTEBI 

(52) 

(54) 

(55) 

FCLYF,  INFLAMMATOBY 

1 {2%) 

# OTERO E/ENDOMETRIUM 

(52) 

(54) 

(55) 

CYST,  NOS 

1 (2X) 

INFLAMMATION  ACUTE  AND  CHRONIC 

1 (2X) 

HYPERPLASIA,  CYSTIC 

1 (2X) 

tCVABY/CVIDOCT 

(52) 

(54) 

(55) 

ABSCESS,  NOS 

1 (2%) 

3 (6X) 

2 (4X) 

#FABAHETBIUH 

(52) 

(54) 

(55) 

CYST,  NOS 

1 (2X) 

♦CVAEY 

(53) 

(53) 

(5  5) 

CYST,  KOS 

1 (2X) 

AESCESS.  NOS 

__1_J22i 

_ 

« 

* 


NUBBEB  CF 
SUMBEB  CF 


ANIMALS  WITH  TISSUE  EXAMINED 
ANIMALS  NECEOPSIED 


MICROSCOPICALLY 


C-10 


TABLE  C2  (CONCLUDED) 


CONTROL  (ONTR)  LOW  DOSE  HIGH  DOSE 

02-0360  02-0405  02-0410 


ckronic 


1 (2%) 


NERVCUS  SYSTEM 


#ERAIN/MENINGES 

INFIAKMATICN,  ACUTE 

(52) 

(54) 

(54) 

1 (2%) 

#BEAIN 

HYI RCCEPHALUS,  NOS 
HEMORREAGE 

(52) 

(54) 

3 (6%) 

(54) 

1 (2%) 
1 (2%) 

SPECIAL  SENSE  ORGANS 

♦ EYE 

PHTHISIS  BULBI 

(54) 

(55) 

1 (2%) 

(55) 

MUSCUICSKEIETAL  SYSTEM 

♦ SKULL 

CSTECSCLEBOSIS 

(54) 

(55) 

1 (2%) 

(55) 

BOEY  CAVITIES 

♦ABDOMINAL  CAVITY 
NECROSIS,  FAT 

(54) 

6 (11%) 

(55) 

2 (4%) 

(55) 

4 (7%) 

ALL  OTHER  SYSTEMS 


ADIPOSE  TISSUE 

INFIAMCATICN,  GRANULOMATOUS 


1 


SPECIAL  MORPHOLOGY  SUMMARY 


NO  LESION  REPORTED  2 
AOTC/RECBCPSY/HISTO  PERF  1 
AUTCLYSIS/NC  NECROPSY  1 


NUMEER  OF  ANIMALS 
NUMBER  OF  ANIMALS 


WITH  TISSUE 
NECROPSIED 


EXAMINEE  MICROSCOPICALLY 


C-11 
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APPENDIX  D 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC 
LESIONS  IN  MICE  TREATED  WITH  TBP 


TABLE  D1 

SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  MALE  MICE  TREATED  WITH  TBP 


CONTROL  (UNTR) 

LOW  DCSE 

HIGH  DCSE 

05-0  360 

05-0415 

05-0420 

ANIMALS  INITIALLY  IN  STUDY 

55 

50 

50 

ANICAIS  NECBCESIFC 

55 

50 

50 

ANIMAIS  EXAMINEE  HI  STO  PATHOLOGIC  ALL  Y’^’^ 

55 

50 

50 

INTEGUMENTARY  SYSTEM 

♦SKIN 

(55) 

(50) 

(50) 

EPIEEEMAL  INCLUSION  CYST 
PERIVASCULITIS 

1 (2%) 

1 (2%) 

1 (2%) 

CALCIFICATION,  NOS 
POLYP,  INFLAMMATORY 

1 (2%) 

1 (2%) 

♦SUBCUT  TISSUE 

(55) 

(50) 

(50) 

HEMATCMA,  NOS 

1 (2%) 

GHANULCKA,  NCS 

1 (2%) 

RESEIFATCEY  SYSTEM 

♦LARYNX 

(55) 

(50) 

(50) 

HYPERPLASIA,  P S E U CO EP I T HEL lOMATC 

1 (2%) 

HEBATCPCIET IC  SYSTEM 

#BONE  HARROW 

(51) 

(44) 

(48) 

HYPEEPIASIA,  HEMATOPOIETIC 

1 (2%) 

#SPIEEN 

(51) 

(47) 

(49) 

CCNGFSTICN,  NOS 

1 (2%) 

HEMATOPOIESIS 

2 («) 

1 (2%) 

3 (6%) 

iKESENTERIC  L.  NCCE 

(48) 

(43) 

(44) 

CCNGESTICN,  NOS 

6 (13%) 

HYPEFPIASIA,  NCS 

1 (2%) 

FISTICCYTCSIS 
HEMATOPO lESIS 

1 (2%) 

1 (2%) 

CIRCUIATCPX  SYSTEM 
NC  NE 


# NUKBEB  CF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  CF  ANIMALS  NECROPSIED 
**EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 


D-3 


TABLE  D1  (CONTINUED) 


CONTROL  (UNTR) 

LOW  DCSE 

HIGH  DCSE 

05-0  360 

05-0415 

05-0420 

EIGESTIVE  SYSTEM 

•SALIVARY  GLAND 

(5  3) 

(50) 

(49) 

CALCULUS,  NOS 

1 (2*) 

•IIVEE 

(54) 

(49) 

(49) 

BASCEHILIC  CYTO  CHANGE 
HYPERPLASIA,  NOS 

1 (2%) 

1 (2%) 

♦GAIIBLAECEE 

(55) 

(50) 

(50) 

CIIATATICN,  NOS 

1 (2%) 

♦BILE  DECT 

(55) 

(50) 

(50) 

CIIATATICN,  NCS 

1 12%) 

iEANCEEAS 

(49) 

(46) 

(49) 

CYST,  NOS 
ATROPHY,  NOS 

1 12%) 

1 (2%) 

#STC  MACH 

(51) 

(47) 

(48) 

EEIEEBMAL  INCLUSION  CYST 
INFLAMMATION,  ACUTE 

1 12%) 

1 (255  ) 

ATYPIA,  NOS 

HYPERPLASIA,  BASAI  CELL 

1 (2%) 

1 (2%) 

URINARY  SYSTEM 

♦NIENEY 

(54) 

(50) 

(49) 

HYEFCNEEHECSIS 

1 (255) 

CYST,  NOS 

PYELONEPHRITIS,  ACUTE 
INFLAMMATION,  CHRONIC 

1 ( 255) 

1 (255) 

1 (2X) 

PYELONEPHRITIS,  CHRONIC 
DYSPLASIA,  NOS 

1 ( 255) 

37  (7455) 

3 0 (6  1 55 ) 

iUFINABY  ELACEER 

(48) 

(38) 

(47) 

CALCULUS,  NOS 

1 (255) 

1 ( 355  ) 

2 (4X) 

HYPERPLASIA,  EPITHELIAL 

1 (2%) 

3 ( 855) 

DYSPLASIA,  NOS 

1 (355) 

ENECCEIM  SYSTEM 


•PANCREATIC  ISLETS  (49)  (46)  (49) 

HIEfFElASia4._NgS 12  (24%) 


* 

* 


NUMBER  CF 
NUHBEF  CE 


ANIMALS  WITH  TISSUE 
ANIMALS  NECEOPSlED 


EXAMINEE  MICHOSCOPICA 11 Y 


D-4 


TABLE  D1  (CONTINUED) 


CONTROL  (UNTR)  LOW  DCSE  HIGH  DOSE 

05-0360  05-0415  05-0420 


REFBCIUCTIVE  SYSTEM 


♦PREPUTIAL  GLAND 

(55) 

(50) 

(50) 

CALCDLOS,  NOS 
DILATATION,  NOS 
EPIDERMAL  INCLUSION  CYST 

1 (2%) 

1 (2*) 

1 (2X) 

AESCESS,  NOS 

1 (2X) 

#PBCSTATE 

(52) 

(42) 

(39) 

INFIAEKATICN,  ACUTE 

1 [2%) 

#TESTIS 

(54) 

(49) 

(50) 

ATBCEHY,  FOCAL 

2 (4X) 

HYPOSPERMATO GENES  IS 

1 {2%) 

♦SCECTDH 

(55) 

(50) 

(50) 

BEMATCtA,  NCS 

1 (2*) 

NERVCOS  SYSTEM 

#ERAIN 

(52) 

(46) 

(50) 

PEBIVAECULITIS 

1 (2%) 

SPECIAL  SENSE  CRGAKS 

♦ EYE 

(55) 

(50) 

(50) 

INFIAECATICN,  ACUTE 

1 [2%) 

CATARACT 

1 (2%) 

MOSCUICSKEIETAL  SYSTEM 
NC  NE 


EOEY  CAVITIES 


♦AECCKINAI  CAVITY 

(55) 

(5  0) 

(50) 

NECBCSIS,  FAT 

5 (9X) 

♦EEBITCHEUB 

(55) 

(50) 

(50) 

NECBCSIS.  FAT 

1 A2%) 

# NUMEEF  OF  ANIMALS 

WITH  TISSUE  EXAMINEE  MICBCSCOPICA LLY 

* NUKBEE  OF  ANIMALS  NECFOPSIED 


D-5 


TABLE  D1  (CONCLUDED) 


CONTROL  (UNTR)  LOW  DCSE  HIGH  DOSE 

05-0360  05-0U15  C5-0U20 


ALL  CTHEF  SYSTEMS 
OMENTCM 

HEFATCPA,  NOS  1 


SPECIAL  MORPHOLOGY  SUMMARY 


NO  LESION  REPORTED  6 5 

AUTC/KECPCESY/HISTO  PERF  1 


« 

* 


NCMEER  CF 
bOKBER  CE 


ANIMALS  WITH  TISSUE  EXAMINEE 
ANIMALS  NECROPSIED 


MICROSCOPICALLY 


D-6 


TABLE  D2 

SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  FEMALE  MICE  TREATED  WITH  TBP 


CONTfiOL  (UNTR)  tOW  DCSE  HIGH  DCSE 

06-0360  06-0415  06-0420 


ANIMALS  INITIAlLi  IN  STUDY  55  50  50 
ANIBAIS  MCECESIEE  55  50  50 
ANIBAIS  EXAMINED  HI STOEATHOLOGICALLY»^  55  50  50 


INTEGUBENIABY  SYSTEM 
NONE 


BESEIEATCBY  SYSTEM 


«LUNG 

ATELECTASIS 

HEMOBBEAGE 

EBONCHOPNEUMONIA,  NOS 

(55) 

1 (2%) 

(50) 

(50) 

2 

1 

(4X) 

(2%) 

HEMATCECIETIC  SYSTEM 

«BONE  MABBOH 

(52) 

(49) 

(46) 

MYELCFIBBCSIS 

HYPERPLASIA,  HEMATOPOIETIC 

31  (60X) 

1 {2%) 

31  (63X) 

30 

(65») 

#SE1EEK 

(53) 

(47) 

(46) 

HEMATCECIESIS 

1 (2%) 

4 

(9X) 

#«ESENTEEIC  L.  NCCE 
CCNGESTICK,  NOS 

(47) 

1 (2%) 

(43) 

(45) 

HYPEFEIASIA,  NOS 

2 (4X) 

1 

{2%) 

CIBCUIAICFY  SYSTEM 

♦HEART 

EEEIABTEBITIS 

(55) 

1 (2%) 

(50) 

(50) 

DIGESTIVE  SYSTEM 

♦LIVER 

NECFCSIS.  FOCAL 

(54) 

(50) 

1 (2%) 

('*9). 

♦ NUBBEB  CF  ANIMALS  WITH  IISSOE 

EXAMINEE  MICHOSCOPICALLY 

♦ NUHBEE  OE  ANIMALS  NECBOPSIED 
**EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 


D-7 


TABLE  D2  (CONTINUED) 


CONTROL  (UNTR) 

LOW  DCSE 

HIGH  DCSE 

06-0  360 

06-0415 

06-0420 

METAMORPHOSIS  FATTY 

1 (2X) 

3 (6X) 

iEANCREAS 

(49) 

(47) 

(44) 

rilATATICN/DUCTS 

1 {2%) 

1 (2%) 

CYST,  NOS 

INFLAMMATION,  CHRONIC 

2 [^%) 

1 (2X) 

ATROPHY,  NOS 

1 (2%) 

4 (9%) 

2 (5X) 

#ESC  EHAGUS 

(51) 

(47) 

(45) 

HYEEBELASIA,  BASAL  CELL 

2 (4X) 

•STCMACH 

(53) 

(48) 

(4  4) 

ULCER,  NCS 

1 {2%) 

ERCS  IC  N 

1 (2%) 

HYPERPLASIA,  EPITHELIAL 
HYPERPLASIA,  BASAL  CELL 

2 {U%) 

3 0%) 

#JE JUNUM 

(52) 

(48) 

(46) 

EIVERTICULUM 

1 [2%) 

AMYLOIDOSIS 

1 (2X) 

URINARY  SYSTEM 

AKIDNE Y 

(55) 

(50) 

(46) 

EYELC NEPHRITIS,  CHRONIC 
NEPHROPATHY 

1 (2%) 

1 (2%) 

INFARCT,  FOCAL 

1 (2X) 

DYSPLASIA,  NOS 

1 {2%) 

12  (26X) 

AUEINAFY  BLALCER 

(50) 

(43) 

(43) 

INELAMMATICN,  CHRONIC 
DYSPLASIA,  NOS 

1 {2%) 

1 {2%) 

9 (2 IX) 

ENLCCRINE  SYSTEM 

APANCREATIC  ISLETS 

(49) 

(47) 

(44) 

HYPERPLASIA,  NOS 

3 (6X) 

1 (2«) 

REPRCrUCTIVE  SYSTEM 


#U1ERCS  (54)  (49) 

HYEECKETRA  3 (6%) 

PYOMETRA  


« 

* 


NUPBER 

NUMBER 


CE  ANIMALS  WITH  TISSUE 
CE  ANIMALS  NECROPSIED 


EXAMINED  MICROSCOPICALLY 


(46) 
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TABLE  D2  (CONTINUED) 


CONTROL  (UNTR) 

ICW  DCSE 

HIGH  DCSE 

06-0360 

06-0415 

06-0420 

iUTERUS/EKECMETBI DM 

(54) 

(49) 

(46) 

HYPEEPIASIA,  CYSTIC 

15  (28%) 

16  (33%) 

23  (50%) 

#CVARY 

(50) 

(47) 

(44) 

CYST,  NOS 

7 (14%) 

1 (2%) 

1 (2%) 

THROMEOSIS,  NOS 
HEHORRKAGIC  CYST 

1 (2%) 

2 (5%) 

AESCESS,  NOS 
AMYLOIDOSIS 

1 (2%) 

1 (2%) 

NERVCUS  SYSTEM 

#ERAIN/MENINGES 

(55) 

(48) 

(48) 

INEIAMMATICN,  NOS 

1 (2%) 

♦BRAIN 

(55) 

(48) 

(48) 

HYERCCEFHALUS,  NOS 

2 (4%) 

SEECIfll  SE^SE  ORGANS 

♦HARCEEIAE  GLAND  (55)  (50)  (50) 

INFLAMMATION,  CERONIC  1 (2%) 


MUSCUICSEEIETAL  SYSTEM 
NCKE 


EOEY  CAVITIES 


*AEECMIKAI  CAVITY 

(55) 

(50) 

(50) 

NECECSIS,  EAT 

7 (13%) 

3 (6%) 

2 

♦EEFITCKEUM 

(55) 

(50) 

(50) 

INEIAMMATICN,  NOS 

1 (2%) 

INEIAMMATICN,  ACUTE 

1 (2%) 

♦MESENTERY 

(55) 

(50) 

(50) 

CYST,  NOS 

1 (2%) 

ALL  CTHEB  SYSTEMS 

♦ MDLTIPLE  ORGANS  (55)  (50)  (50) 

ilEIABlEBITIS J (2%) 


# 

* 


NUMBER  CF  ANIMALS 
NUMBER  CE  ANIMALS 


WITH  TISSUE 
NECfiOPSIED 


EXAMINED  MICROSCOPICA ILY 
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TABLE  D2  (CONCLUDED) 


CONTROL  (UNTR)  LOW  DOSE  HIGH  DOSE 

06-0360  06-0415  06-0420 


SPECIAL  ECEEHCLOGY  SUMMARY 


KC  LESICN  fEEORlED  1 4 1 

AUTO/ SECHCESY/HISIO  EEBF  1 


• NOMEER  OF  ANIMALS 

♦ NUEBEB  OF  ANIMALS 


WITH  TISSUE 
NECROPSIED 


EXAEIM  E 


FICBCSCOEICAILY 
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